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INTRODUCTION 
GENERIC SERIES CHARACTERISTICS 


The devices included in this book are members of an Advanced PROM series incorporating common electrical 
characteristics and programming procedures. All parts in this series are produced with a fusible link at each 
memory location storing a logic LOW and can be selectively programmed to a logic HIGH by applying 
appropriate voltages to the circuit. 


All parts are fabricated with AMD's fast programming highly reliable Platinum-Silicide Fuse technology. Utiliz- 
ing easily implemented programming (and common programming personality card sets) these products can be 
rapidly programmed to any customized pattern. Extra test words are pre-programmed during manufacturing to 
insure extremely high field programming yields, and produce excellent parametric correlation. 


Platinum-Silicide was selected as the fuse link material to achieve a well controlled melt rate resulting in large 
non-conductive gaps that ensure very stable fong term reliability. Extensive operating testing has proven that 
this low-field, large-gap technology offers the best reliability for fusible link PROMs. 


Common design features include active loading of all critical AC paths regulated by a built-in temperature and 
voitage compensated bias network to provide excellent parametric performance over MIL supply and temper- 
ature ranges. Selective feedback techniques have been employed to minimize delays through all critical paths 
producing the fastest speeds possible from Schottky processed PROMs. 
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Bipolar PROM Selection Guide 


Package Max Access Time (ns) Max Other 
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Am27S181 aig 1024 x 8 
Am27S184° 8192 2048 x 4 
Am27S185° 2048 x 4 


*Avallable 1st Qtr. 1980. 


Notes: 1. COM'L = 0 to 75°C, Voce = 5V +5% 
MIL = —5§ to +125°C, Veg = SV +10% 

. Replaces Am27LS08/09 

. COM’LMIL 

. Normal access time not applicable — this product contains built-in pipeline registers — nominal address to clock set up time typ 40ns. Clock to 
output typ 15ns. 
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TECHNICAL REPORT 


RELIABILITY REPORT 
BIPOLAR GENERIC PROM SERIES 


ABSTRACT 


This report is a review of the manufacturing process, the circuit design techniques, the 
testing, the fuse element, and the reliability of Advanced Micro Devices’ Generic Bipolar 
PROM Series. Results indicate that platinum silicide forms a fuse with exceltent reliability 


characteristics. 


The purpose of this report is to present a description of 
Advanced Micro Devices’ Bipolar PROM circuits, their man- 
ufacturing process and their reliability. Included is a discussion 
of the wafer fabrication in which an advanced, highly reliable 
platinum silicide fuse is utilized, a description of the circuits and 
their testing, an analysis of the fusing characteristics of platinum 
silicide and supportive retiability data. 


The products evatuated in this report are members of a generic 
family of field programmable-read-only memories (PROMs) 
from 256 bits through 8192 bits. All of these devices use the 
manufacturing process described in this report. The circuit de- 


sign concepts are similar on each of the PROMs with the result 
that the products can be programmed using the same hardware. 
Only the socket adaptor required for the PROM configuration 
and pin count is different. The same programming algorithm is 
used for all devices with completely satisfactory results. The 
PROMs utilize a platinum Schottky diode structure with barrier 
metal. Dual-layer metallization is also employed to maximize 
speed and minimize chip size. All Advanced Micro Devices' cir- 
cuits receive screening per MIL-STD-883, Method 5004 class C. 
Ongoing reliability monitors confirm the continuing integrity of 
these products. 


Prepared by: Advanced Micro Devices Quality and Reliability Department in Conjunction 
with Bipolar Memory Engineering. 


Advanced Micro Devices cannot assume responsibility for use of any circuitry described other than circultry entirely 
embodied in an Advanced Micro Devices’ product. 


THE PROCESS TECHNOLOGY 


Advanced Micro Devices has chosen a platinum silicide 
Schottky, washed emitter, dual-layer meta! process for its 
bipolar PROMs. Platinum silicide has been chosen as the 
material to form the fuse for several reasons. First, it has been 
demonstrated to be an extremely reliable fuse material. It does 
not have the growback phenomenon common to nichrome 
technologies; it is not moisture sensitive in freeze-out tests; it is 
less fragile than nichrome, and it does not have mass transport 
problems associated with moderate current densities. Second, 
the manufacturing process is easily controlled with regard to 
reliability factors and fusing currents. Third, the fuses are quite 
easy to form during the manufacturing process without a sub- 
stantial number of additional processing steps. 


Figure 2 is a cross section of a transistor and a fuse. A heavily 
doped buried layer diffusion is first performed to allow for the 
fabrication of NPN transistors with low saturation resistances. A 
thin epitaxial layer is grown followed by isolation and base dif- 
fusions. The isolation and base are effectively seif-aligned 
using a composite masking approach. A short series of steps 
results in the definition of polycrystalline silicon in the shape of 
the fuse. 


A second composite mask now defines ail the emitter, contact, 
Schottky diode and ohmic contact areas. 


Following the emitter diffusion and the contact mask, platinum 
is sputtered over the entire wafer. Since all contacts, 
Schottkies, and fuses are exposed at this point, an alloying op- 


PLATINUM SILICIDE 
FUSE 


NITRIDE 
BARRIER 


| Pes! 
sm (fam _] 


si02 


N-EPITAXIAL LAYER 


SUBSTRATE 





Technical Report 


eration allows platinum silicide to form. The residual platinum is 
etched off the wafer leaving the silicide contacts, Schottkies, 
and fuses. After this step, the semiconductor elements of the 
circuit have been completely formed, and all that remains is the 
interconnect metallization. 


To form the interconnects, aluminum is used as the primary 
conducting element. Aluminum has a very strong affinity for 
silicon, including that in platinum silicide. To retain the advan- 
tages of the very stable platinum silicide Schottky devices, it is 
necessary to sputter an inactive metal, tungsten, with a small 
amount of titanium as a bonding agent over the surface of the 
wafers to serve as a barrier to the diffusion or microalloying of 


_the aluminum. Aluminum is now evaporated over the surface of 


the wafers and conventional masking and etching cycles are 
used to define the aluminum interconnections. Figure 3 shows 
the structure of this metal layer. 


To complete the dual-layer metallization structure, silicon 
dioxide is chemicafly vapor deposited on the wafer and etched 
with interlayer metal contact openings (vias). A second layer of 
aluminum is then placed on top of the dielectric. This layer has 
a thickness substantially greater than the first one and is espe- 
ciatly suited for power busses and output lines. 


To complete the circuit, a passivation layer is deposited over 
the top of the wafers and etched at the appropriate locations to 
allow for bonding pad contact. 


EMITTER 


DIFFUSION DIFFUSION 


Figure 2. Transistor & Fuse Structures. 
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Figure 3. 2 Layer Metallization Structure. 
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PROGRAMMABLE READ-ONLY 
MEMORY CIRCUITRY 


Advanced Micro Devices’ bipolar PROM designs have the 
general configuration shown in Figure 4. Although the figure is 
for that of the Am27S20, the circuit techniques are the same for 
the entire generic family of PROMs. 


Input, Memory & Output Circuitry 


Two groups of input buffers and decoders called “X" and “Y” are 
used to drive word lines and columns respectively. The X-decode 
addresses (A3-A7) have Schottky clamp diode protected, PNP 
inputs for minimum loading. (Figure 5). The X-input buffers 
(A3-A7) provide A and A outputs to a Schottky decode matrix 
which selects one of 64 word drivers. The word line drivers are 
very fast high current, high voltage, non-saturating buffers pro- 
viding voltage pull down to the selected word line. 


The Y-decode address buffers (Ag-A2) are also Schottky diode 
clamped, PNP inputs driving a Schottky diode matrix. However, 
this diode matrix selects one of eight columns on each of the 
four output bits. The selected column line drives the sense 
amplifier input to a high level in the case of a blown fuse, or 
current is shunted through an unblown fuse through the se- 
lected word driver to ground resulting in a “low” input to the 
sense amplifier. 
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The sense amplifier is a proprietary fast level! shifter-inverter 
with temperature and voitage threshold sensitivities compen- 
sated for the driving circuitry. Each of the four sense amplifiers 
in this circuit provides active drive to an output buffer. 


Each output buffer also contains a disable input, which is 
driven from the chip-enable buffer. The chip-enable buffer input 
is a Schottky diode clamped PNP buffered design with an ac- 
tive pull up and pull down to drive the output buffer. Addition- 
ally, the chip-enable gate contains circuitry to provide fuse 
contro! as described below. 


_ Fusing Circuitry 


Platinum silicide fuses as implemented in Advanced Micro De- 
vices’ PROMs have extremely high fuse current to sense cur- 
rent ratios. Sensing normally requires that only a few hundred 
microamps flow through the fuse, whereas absolute minimum 
requirements for opening the fuse are approximately 100 times 
that amount. This provides a significant safety margin for 
transient protection and long-term reliability. 


High-yield fusing of platinum silicide fuses requires that a sub- 
stantial current be delivered to each fuse. This current is 
sourced from the output terminals through darlingtons which 
can drive the column lines when enabled. These darlingtons 
are driven directly from the output and are selected by the Y- 
decode column select circuitry. Current during fusing flows 
from the output through the darlington directly to the fuse 
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Figure.4. PROM Circuitry Block Diagram. 
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Figure 5. Input Buffer Schematic. 


through the selected array Schottky and finally through the 
word-driver output transistor to ground. This path is designed 
for a very large fusing current safety margin. 


The contro! circuitry works as follows: After Vcc is applied, the 
appropriate address is selected and the CE input is taken to a 
logic high, the programmer applies 20 volts to the bit output to 
be programmed. The application of the 20 volts simultaneously 
deselects the output buffer to prevent destructive current flow, 
and powers down internal circultry unneeded during fusing to 
minimize chip heating. 


It also enables the darlington base drive circuitry, makes power 
available to the darlington from the output and enables the 
fusing contro! circuitry. At this point, the PROM is ready for the 
control line at the chip-select pin to release the selected word 
driver to allow current flow through the fuse. This technique is 
particularly advantageous because the control signal does not 


supply the large fusing currents. They are supplied through the 
darlington from the output power supply. Some care must be 
taken to avoid excessive line inductance on the output line. 
Reasonable and normal amounts of care will reward the user 
with high-programming yields. 


Special Test Circuitry 


All Advanced Micro Devices PROMs include high-threshold 
voltage gates paralleling several address lines to allow the 
selection of special test words and the deselection of the col- 
umns to allow for more complete testing of the devices. Addi- 
tionally, special test pads accessible prior to assembly allow 
for testing of some key attributes of the devices. The function of 
these special circuits will be described in more detail in the 
section, “Testing”, later in this report. 
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THE PLATINUM SILICIDE FUSE 


Fusing Technique 


Advanced Micro Devices' PROM circuits have been designed 
to use a programming algorithm which minimizes the require- 
ments on the programmer yet allows the circuit to fuse the 
platinum silicide links quickly and reliably. Specifically, the fol- 
lowing sequence of events must take place: 


. Vec power is applied to the chip; 

. The appropriate address is selected; 

. The chip is deselected; 

. The programming voltage is applied to one output; 

. The chip enable voltage is raised to enable high-threshold 
voltage gate. This action gates the current flow through the 
proper fuse resulting in an open fuse in a few microseconds; 

6. The output voltage is lowered; the programming voltage is 
removed. 

7. The device is enabled and the bit is sensed to verify that the 
fuse is blown. In the unusual event that the fuse does not 
verify as blown, a sequence of much longer pulses is 
applied to the fuse at a high duty cycle until the fuse opens; 
and, 

8. The sequence of 2 through 7 is repeated for each bit which 

must be fused. 


akon — 


There are several advantages to this technique. First, the two 
high current power sources, Vcc and the voltage applied to the 
output do not have critical timing requirements. The low current 
chip select pin gates the fusing current into the circuit. Since it 
is generally desirable to gate the fusing current into the chip at 
relatively fast rates, the use of the chip select for this purpose 
avoids the speed trade-off which would exist using the output 
voltage as the control. The output voltage must not be raised 
too quickly to avoid breakdown and latchback conditions which 
might occur with sub-microsecond rise times on the output. 


The second major advantage of this technique is that in the 
event that the fuse does not open during the first attempt to 


blow it, a near DC condition may be safely applied to it with no 
danger of developing a reliability problem such as that which 
occurs with nichrome fuses. This will be discussed in more 
detail later. The algorithm can therefore be designed first to 
minimize the time required to program the PROM, i.e. with a 
fast first pulse, and second, to maximize the probability that 
any circuit will program. Most PROMs do, of course, fuse 
satisfactorily with all short pulses. However, it is impossible for 
any manufacturer to guarantee absolutely that all fuses in all 
circuits receive 100 percent of the rated fusing current during 
programming. 


Circuit defects which may be resistant to pre-programming 
testing prevent such a guarantee. It is, therefore, quite impor- 
tant to have a fuse material insensitive to marginal conditions. 
Even the application of single, short pulses does not guarantee 
that no fuse received marginal amounts of current during fus- 
ing. The silicide fuse provides this safety margin and allows the 
programmer to maximize the possibility of fusing by applying 
near DC condition to the fuses. 


Fuse Characteristics 


When a fast (less than 500ns rise time) current pulse is applied 
to a fuse, the fuse voltage rises abruptly to a value approaching 
the level anticipated from calculations of the room temperature 
resistance. However, it quickly falls to a value of approximately 
two volts. This value is nearly independent of the applied cur- 
rent. During this period of time, typically, the fuse is molten. 
Very abruptly, the fuse current drops to zero indicating the 
separation of the platinum silicide into two distinct sections. 
Scanning Electron Microscope photographs of the resulting 
fuses (see Figure 6) indicate that the typical case is a sharp, 
clean separation in excess of a micron. This separation occurs 
in the center of the fuse because the bow-tie structure (see 
Figure 7) concentrates the energy density in the center away 
from the aluminum lines. The energy density in the center of 
the fuse is capable of creating temperatures substantially 
greater than required to melt the silicide. The very abrupt, high 





Unprogrammed Fuse 


Programmed Fuse 


power applied to the fuse melts the fuse center and results In a 
wicking of material on either side due to surface tension. 


Reliability of Fuses Programmed Under 
Non-optimal Conditions 


The marginally opened fuse has been studied in some detail 
even though it rarely occurs in. practice. Under conditions 
where the fuse is purposely blown at much slower rates, it is 
possible for the fuse to assume a high impedance state which 
is sensed as an open fuse by the circuit. This occurs because 
the fuse cools before separation is achieved. Electrical and 
SEM studies of fuses blown with these characteristics indicate 
that a small conductive path of silicon remains of sufficiently 
high resistance to prevent appropriate power transfer required 
for complete opening on subsequent applications of power. 
Under these slow-blow conditions, the thermal conductivity of 
the silicon nitride pedestal on which the fuse rests, the silicon 
dioxode beneath that, and the silicon chip become factors be- 
cause sufficient time exists for the heat flow to carry a signific- 
ant amount of energy away from the fuse. This is extremely 
unusual in practice since it requires a rather narrow set of con- 
ditions. However, a number of PROMs have been specially 
programmed under these unusual conditions which can cause 
this type of fuse to occur. These devices have been life tested 
for over two thousand hours. No failures occurred in any of 
these circuits. It is clear from this study that partially opened 
platinum silicide fuses are stable. Although it is very rare to see 
such a fuse in a circuit which has been programmed under 
normal conditions, Advanced Micro Devices believes that such 
fuses do not represent a reliability hazard based on this study 
and the results of the other studies run on the programmablie- 
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read-only memories. It should be noted that most manufactur- 
ers carefully specify the conditions under which their devices 
must be programmed in order to avoid reliability problems. Re- 
llabitity data available on these devices must be assumed to 
have been generated using optimally programmed devices. 
Advanced Micro Devices believes that the study described 
here and four billion fuse hours of data from many production tots 
of PROMs demonstrate the capability of the platinum slicide 
fuse under a wide variety of conditions. 
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Figure 7. Bowtie Fuse Design. 
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FINAL TESTING OF ADVANCED 
MICRO DEVICES’ MEMORIES 


Wafer Level Tests 


In addition to all the standard DC tests, Advanced Micro 
Devices performs a series of special tests to conform to the 
screening criteria of MIL-STD-883, Method 5004 3.3; also, 
AMD performs special tests to increase the confidence level! of 
unique address selection and to demonstrate fusing capability 
on all columns and word drivers. To accomplish this, diodes 
are connected from the column lines and the word lines to spe- 
cial test pads which are accessible only during wafer probing. 
(See Figure 4). Using these diodes, Advanced Micro Devices 
confirms that each, word driver is capable of sinking sufficient 
current to blow fuses, has appropriate saturation characteristics 
for AC performance, and has sufficient voltage breakdown to 
withstand fusing voltages. In addition, using special software, a 
sequence of tests dramatically increases the confidence of un- 
ique address selection on the address decoding. All dartingtons 
are checked to confirm that sufficient current drive is available 
to blow fuses from any column. Schottky diode array leakage is 
also checked to affirm that it is sufficiently low so as not to 
overload the pull down circuitry during the high-voltage appii- 
cation of fusing. Finally, high voltages are applied to the inputs 
and outputs to remove potentially weak devices before the 
PROM's are assembled. 


Test Fusing 


Each PROM has two additional word drivers connected to spe- 
cial test fuses. These test words are valuable in demonstrating 
beyond reasonable doubt that the device is capable of opening 
fuses in all columns. They also increase the confidence level in 
unique addressing. Furthermore, the test words serve as cor- 





relatable measures of the access times that the user can ex- 
pect from his devices after he has placed his own program in 
the memory. These test words are not visible to the user unless 
he applies special voltages to certain address pins. Figure 8 is 
a diagram of this input circuit. One hundred percent of the 
PROM devices shipped from Advanced Micro Devices have 
had AC testing for access and enable times at high-and low- 
power supply voltages to affirm their AC characteristics. 


The result of this extensive testing at both the wafer and 
finished device level is a product with very high-programming 
yields and virtually guaranteed AC performance after the user 
places his program in the parts. Additionally, the high voltage 
tests provide an additional level of confidence that the oxide 
and junction integrity is excellent in each circuit and that the 
devices will be relatively insensitive to small transients common 
to programming equipment. 
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Figure 8. Special Input Circult Used for Array 
Deselection and Test Word Check. 
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THE MANUFACTURING PROCESS 


All products bearing the Advanced Micro Devices’ logo will 
have screening meeting the requirements of the MIL-STD-883 
Method 5004, for Class C microcircuits. A summary of the 
standard processing is shown below. The presence of the Ad- 
vanced Micro Devices’ togo on the package is confirmation that 


Assembly and Environmental Standard 
Processing 


1. Die Visual Inspection Method 2010 Condition B 

2. Wire Bond Method 2010 Condition B 
rebonds less than 10 percent 

3. Internal Visual Method 2010 Condition B 

4. Seal 

5. High Temperature Storage Method 1008 Condition C 

6. Temperature Cycle Method 1010 Condition C 

7. Constant Acceleration Method 2001 Condition E 

8. Visual Inspection Method 5004 

9. Fine Leak Method 1014 Condition A or B 

10. Gross Leak Method 1014 Condition C 

Step 2 


the screening has been completed. The only exceptions to this 
procedure are special products revised by contract for a cus- 
tomer’s lesser requirements and distinctly marked for that cus- 
tomer alone. Standard burn-in option B is available on standard 
product which allows the customer to upgrade to Class B mi- 
crocircuits. 


Electrical Test through Shipping Standard 
Processing 


1. Initial Electrical Test Method 5004 to device 
specifications. 

2. Group A Electrical Method 5005, Ciass B 
quality levels. 

3. Mark Per customer order or 


Advanced Micro Devices 
catalog identification. 

4. External Visual Method 2009 

5. Sample Quality inspection Physical or electrical 
verification of product identity. 


Note: Steps 7-10 not required for solid packages. 


RELIABILITY TESTING 


Advanced Micro Devices has an ongoing reliability program to 
evaluate its bipolar memory products. Reliability testing con- 
forms to MIL-STD-883 Method 1005 Conditions C or D. Exam- 
ples of the test circuits used are shown in Figure 9. Data has 
now been accumulated on the process described here in ex- 
cess of ten thousand hours on some devices. Over four billion fuse 
hours have been completed with no fuse oriented failures. 


Technical Report 


Advanced Micro Devices selects samples of its product 
stratified by product type at periodic intervals for this testing. 
Thus, the tests are representative of a total cross section of 
time and product base during the past year and a half. Figure 
10 is a tabulation of the results of the lots placed on test during 
this period of time. The data demonstrates a highly reliable 
process. The fuse has an immeasurably low contribution to the 
failure rate at this point in the reliability testing. 


Condition C — Static 


Condition D — Dynamic 





Figure 9. Burn-in Circuits For Conditions C & D-27S20. 
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Technical Report 


BIPOLAR MEMORY RELIABILITY SUMMARY 


Unit Failure Unit Failure 
Rate @ 60% 
Total Ebrath Confidence 
falc Units Total Fuse Hours Unit %/1000 hrs. 
Tested | Unit-Hours| (billions) | Faltures eines at 125°C at 70°C 


27S20/21 1,610,000 | 1.6488 
(1K Bit PROM) 
27812/13 1,011,000 | 2.0708 
(2K Bit PROM) 
27815 
27S26/27 139,000 0.0067 
(4K Bit PROM) 
Totals For 
PROM 2,760,000 | 4.287 0.072 0.0007 


*Assuming an activation energy of 1.0 eV. 
**Oxide failures 




































Figure 10. 





SUMMARY 


The Advanced Micro Devices’ bipolar memory process has and stable platinum silicide fuse. Extensive testing and 
been described with particular emphasis on programmable- screening have been used to assure that the products will meet 
read-only memories. An advanced form of the low-power all specification after the user has placed his program into the 
Schottky process is used in conjunction with a highly retiable device and that the circuit reliability will be outstanding. 
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Am27L3S18 * Am27LS19 


Low-Power Schottky 256-Bit Generic Series Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


@ High Speed — 50ns max commercial range access time 

e Excellent performance over full MIL and commercial ranges 

@ Highly reliable, ultra-fast programming Platinum-Silicide 
fuses 

@ High programming yield 

e@ Low current PNP inputs 

@ High current open collector and three-state outputs 

e Fast chip select 

® Access time tested with N? patterns 

@ Pin for pin reptacements for industry standard products 

@e Common Generic PROM series electrical characteristics 
and simple programming procedures. 


GENERIC SERIES CHARACTERISTICS 


The Am27LS18 and Am27LS19 are members of an Advanced 
PROM series incorporating common electrical characteristics 
and programming procedures. All parts in this series are pro- 
duced with a fusible fink at each memory location storing a 
logic LOW and can be selectively programmed to a logic 
HIGH by applying appropriate voltages to the circuit. 


All parts are fabricated with AMD's fast programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily im- 
plemented programming (and common programming personal- 
ity card sets) these products can be rapidly programmed to 
any customized pattern. Extra test words are pre-programmed 
during manufacturing to insure extremely high field program- 
ming yields, and produce excellent parametric correlation. 


Platinum-Silicide was selected as the fuse link material to 
achieve a well controlled melt rate resulting in large non- 
conductive gaps that ensure very stable long term reliabilty. 
Extensive operating testing has proven that this low-field, 
large-gap technology offers the best reliability for fusible link 
PROMs. 


Common design features include active loading of all critical 
AC paths regulated by a built-in temperature and voltage 
compensated bias network to provide excellent parametric 
performance over MIL supply and temperature ranges. Selec- 
tive feedback techniques have been employed to minimize de- 
lays through all critical paths producing the fastest speeds 
possible from Schottky processed PROMs. 


ORDERING INFORMATION 
Temperature 
Range 
Open Collectors 


0°C to +75°C 
-—55°C to +125°C 
-—55°C to +125°C 


Three-State Outputs 


0°C to +75°C 
—55°C to +125°C 
-55°C to +125°C 


Package 
Type 


Order 
Number 


Hermetic DIP 
Hermetic DIP 
Hermetic Flat Pak 


AM27LS18DC 
AM27LS18DM 
AM27LS18FM 


Hermetic DIP 
Hermetic DIP 
Hermetic Flat Pak 


AM27LS1SDC 
AM27LS1SDM 
AM27LS1SFM 
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FUNCTIONAL DESCRIPTION 


The Am27LS18 and Am27LS19 are high speed electrically prog- 
rammable Schottky read-only memories. Organized in the in- 
dustry standard 32 x 8 configuration, they are available in both 
open collector (Am27LS18) and three-state (Am27LS19) output 
versions. After programming, stored information is read on out- 
puts O9-O7 by applying unique binary addresses to Ap-A, and 
holding the chip select input, CS, at a logic LOW. If the chip 
select input goes to a logic HIGH, O9-O7 go to the off or high 
impedance state. 


BLOCK DIAGRAM 


LOGIC SYMBOL 


Am27LS18/Am27LS19 
32 X 6 PROM 


= Oo 04 Oz Og O4 Og Og 07 


Vec = Pin 16 
GND = Pin 8 


BPM-019 


CONNECTION DIAGRAM 
Top View 


Ay 


Note: Pin 1 is marked for orientation. 





Am27LS18 « Am27LS19 
MAXIMUM RATINGS (Above which the useful life may be impaired) 























Storage Temperature : —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous -0.5V to +7.0V 
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vec max. 
DC Voltage Applied to Outputs During Programming | 21V 
Output Current into Outputs During Programming (Max. Duration of 1 sec.) 200mA 
DC Input Voltage —0.5V to +5.5V 
DC Input Current —30mA to, +5mA 





OPERATING RANGE 


Am27LS18XC, AM27LS19XC_ | Ta = O°C to +75°C Voc = 5.0V +5% 
Am27LS18XM, Am27LS19XM Ta = -55°C to +125°C Voc = 5.0V +10% 






ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) 
PRELIMINARY DATA 


Typ. 
Parameters Description Test Conditions Min. (Note 1) Max. Units 


Vec = MIN., IoH = —2.0mA 
{Am27LS19 only) Output HIGH Voltage Vin = Vin or Vie 


VOH 
Veco = MIN., lor 2 16mMA 
VoL Output LOW Voltage ce OL 
Vin 7 Vin oF Vie 
Guaranteed input logical LOW 
PH Input HIGH Current Voc = MAX., Vin = 2.7V 
Isc 









Input HIGH Level Guarenteed input logical HIGH 
voltage for all inputs 
Input LOW Current Vcc = MAX., Vigy 2 0.45V 


h ircui ‘a : = 0. 
(Am27LS19 only) Output Short Circuit Current Vcc = MAX., Vout = 0.0V (Note 2) 


& : 
° 

< 

S 

i 


All inputs > GND 
Vec = MAX. 


Input Clamp Voltage Vec = MIN., lyn 2 -18MA 


Vec = MAX. 


Power Supply Current 


Cutput Leakage Current 


Vas = 2.4V 





Viy= 20V61=1 Miz Note 9 


Court Output Capacitance | 8s | 
Notes: 1. Typical limits are at Voc = 5.0V and Tp = 28°C. 


2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but periodically sampled. 


Vout = 2.0V @f = 1 MHz (Note 3) 
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Am27LS18 « Am27LS19 


SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
PRELIMINARY DATA 







Parameter Description Test Conditions 


ita Address Access Time 
tea Enable Access Time 
‘ten _—«|_——s Enable Recovery Time 


Notes: 1. ta, is tested with switch S, closed and C, = 30pF. 
2. For open collector outputs, te, and te, are tested with S, closed to the 1.5V output level. C, = 30pF. 
3. For three state outputs, te, is tested with C, = S0pF to the 1.5V level; S, is open for high impedance to HIGH tests and closed for high 
impedance to LOW tests. tgp is tested with C_ = SpF. HIGH to high impedance tests are made with S, open to an output voltage of Voy — 0.5V; 
LOW to high impedance tests are made with S, closed to the Vo, + 0.5V level. 










AC Test Load 
(See Notes 1-3) 


SWITCHING WAVEFORMS 


Aer — 


ol 
—— 


Oy-07 


Note: Level on output while CS is HIGH is determined extemally. 
BPM-021 


KEY TO TIMING DIAGRAM 


WAVEFORM OUTPUTS WAVEFORM INPUTS OUTPUTS 


CENTER 
LINE 1S HIGH 
(MPEDANCE. 
“OFF” STATE 


may cHance “WILL BE 


CHANGING 
FROMHTOL = EROMH TOL 


WILL BE DON’T CARE: CHANGING: 
STEADY ANY CHANGE STATE 
PERMITTED UNKNOWN 


CHANGING 
FROMLTOH = EROML TOH 


HY may cHance WILL BE 





AC TEST LOAD 


Voc 


RI 
300N 


OUTPUT 


BPM-022 


Am27LS18 « Am27LS19 


PROGRAMMING 


The Am27LS18 and Am27LS19 are manufactured with a conduc- 
tive Platinum-Silicide link at each bit location. The output of 
the memory with the link in place is LOW. To program the de- 
vice, the fusible links are selectively opened. 


The fusible links are opened one at a time by passing current 
through them from a 20 volt supply which is applied to one 
memory output after the CS input is at a logic HIGH. Current 
is gated through the addressed fuse by raising the CS input 
from a logic HIGH to 15 volts. After 50 usec, the 20 volt sup- 
ply is removed, the chip enabled, and the output level sensed 
to determine if the link has opened. Most links will open within 
50 xsec. Occasionally a link will be stronger and require addi- 
tional programming cycles. The recommended duration of ad- 
ditional programming periods is 5 msec. If a link has not 
opened after a total elapsed programming time of 400 msec, 
further programming of the device should not be attempted. 
Successive links are programmed in the same manner until all 
desired bit locations have been programmed to the HIGH 
level. 


Typical current into an output during programming will be ap- 
proximately 140mA until the fuse link is opened, after which 


PROGRAMMING PARAMETERS 
Parameter Description 


Vecp Vec During Programming 


Vine Input HIGH Level During Programming 


Vite Input LOW Level During Programming 


Vesp 
Vop 
Vonp 
lonp 
d(Vop)/dt 
d(Vos)/dt 


cs Voltage During Programming 


Output Voltage During Programming 
Voltage on Outputs Not to be Programmed 
Current into Outputs Not to be Programmed 
Rate of Output Voltage Change 

Rate of CS Voltage Change 

Programming Period — First Attempt 


t 
: Programming Period — Subsequent Attempts 


the current drops to approximately 40mA. Current into the CS 
pin when it is raised to 15 volts is typically 1.5mA. 


The memories may become hot during programming due to 
the large currents being passed. Programming cycles should 
not be applied to one device more than 5 seconds to avoid 
heat damage. If this programming time is exceeded, all power 
to the chip including Veg should be removed for a period of 5 
seconds after which programming may be resumed. 


When all programming has been completed, the data content 
of the memory should be verified by sequentially reading all 
words. Occasionally this verification will show that an extra 
undesired link has been fused. Should this occur, immediately 
check the programming equipment to make sure that all de- 
vice pins are firmly contacting the programming socket, that 
the input signal! levels exhibit sufficient noise margins, and 
that the programming voltages are within the specified [imits. 
All of these conditions must be maintained during program- 
ming. AMD PROMs are thoroughly tested to minimize un- 
wanted fusing; fusing extra bits is generally related to pro- 
gramming equipment problems. 


Volts 
mA 
Vipsec 
Vipsec 
psec 
msec 


Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints. 
. Delays t;, to, tg and tg must be greater than 100 ns; maximum delays of 1 ~sec are recommended to minimize heating during 
programming. 
. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses 
are required. 
. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting. 


PROGRAMMING WAVEFORMS SIMPLIFIED PROGRAMMING DIAGRAM 


Veep Vonp 
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Am27LS18 ¢ Am27LS19 


PROGRAMMING EQUIPMENT 


Generic programming boards and device adapters are avail- 
able from the sources listed below. In each case, the pro- 
gramming boards are used in these manufacturer's automatic 


SOURCE AND LOCATION Data /O Corp. 
P.O. Box 308 
Issaquah, Wash. 98027 


Mode! 5, 7 and 9 
909-1288-1 


programmers to program all AMD generic series bipolar 
PROMs; individual adapters are required for each basic part 
type in the series. 

Pro-Log Corp. 

2411 Garden Road 

Monterey, Ca. 93940 


M900 and M920 
PM9058 


PROGRAMMER MODEL(S) 


AMD GENERIC BIPOLAR 
PROM PERSONALITY BOARD 


Am27LS18 « Am27LS19 PA16-6 and 32 x 8 (L) 


715-1407-1 


ADAPTERS AND 
CONFIGURATORS 


OBTAINING PROGRAMMED UNITS 


Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a 
TWX machine or time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 


ASCII BPNF 


An example of an ASCIi tape in the BPNF format is shown 
below. They can be punched on any Teletype® or on a TWX 
or Telex machine. The format chosen provides relatively good 
error detection. Paper tapes must consist of: 


1. A leader of at least 25 rubouts. 
2. The data patterns for all 32 words, starting with word 0, in the 
following format: 
a. Any characters, including carriage return and line feed, 
except “B”. 
b. The letter “B", indicating the beginning of the data 
word. 
c. A sequence of eight Ps or Ns, starting with output Oy. 
d. The letter “F”, indicating the finish of the data word. 
. Any text, including carriage return and line feed, except 
the tetter “B”. 


TYPICAL PAPER TAPE FORMAT 


WORD ZERO 
id COMMENT goer ® 
geo @ 


Poh 


SCS eoeeeene 
Ceneaceseen 


$31 BNNNNPPPNF 
(R) = CARRIAGE RETURN 
(D)= LINE FEED 


eoo0eoc0o000080 


eoo°o 
e000 


@e@aeooeetPeoovetspoee esp ees e*e eaves veer 


eooood 
Qo 90000 


8 P’s OR N's 


Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error, and higher cost. 


3. A trailer of at feast 25 rubouts. 


A P is a HIGH logic level = 2.4 volts. 
An N is a LOW logic leve! = 0.4 volts. 


A convenient pattern to use for the data words Is to prefix the 
word (or every few words with the word number, then type the 
data word, then a comment, then carriage return and line feed 
as shown below. There must be no characters between the 8 
and the F except for the eight Ps and Ns. If an error is made 
in a word, the entire word must be cancelled with rubouts 
back to the tetter B, then the word re-typed beginning with the 
B. 


When TWXing your tape, be sure the tape is in even parity. 
Parity is not necessary if the tape is mailed. 


RESULTING DEVICE TRUTH TABLE (CS = LOW) 


Ag Ag Az Ai Ag] O7 Og 


rrrerzerr|9 


=z 


goo00ecoq00 000 
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APPLYING THE Am27LS18 AND Am27LS19 


The Am27LS18 and Am27LS19 PROMs may be used as code __trol or code selector input. The use of a single Am27LS18 or 
converters. Examples include conversion of hexadecimal, | Am27LS19 to convert the outputs of a binary counter to either 
octal or BCD to seven segment display drive format. In many _— excess three or gray code format is Illustrated below. In this 
code conversion applications an extra PROM address input is case both codes are generated in true and complemented 
available and may be used as a polarity control, blanking con- _— form simultaneously. 


TRUTH TASLE 


ADDRESS | COMPLEMENT| TRUE gy 
Ag Ag Az Ay Ao | G7 Og Os Og | O03 O2 0; Oo 
1100 


3009 JauHL SSAOXS 


3G09 AVUD 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


~aew ewes sr Ooodnooocoocowsae wean sts Qao0o000dco 
~sa=—=62OQ0Qo00-+-420000444 4000024440000 
~=OQo-=-20042300-4"~00-4-00--00-==200-=00 
=O=]-02020=-04=0=-0~04~0-=-0-0-0-020-0-0 
CCC CCOCCOOH a a ttt KKK KK KOOCOCAOOaA44-4 
~smaeweOQoOo000000 42224 KK XX KOBHMAwAsBOOC 0 
=~~Qooo42424240000242 KK KKK K200-2=200-— 
“~Qo-"-=4=C04=3002+300-= KK xKXxXXxK=20-0-0-0- 
~attrt erst tQOODOCOCOKKK KX XA mBHMsmMOQOCCE 
O9D0042 4442424244 0000KKXXXXXK2 OC CAO044484-6 
COH“-442 42000044224 00K KxXXXKOHBAHAOO=-=3700-— 
CO2-2002H-002 40042 430K KKXXXKXOBROWO 4A O40 = 


PHYSICAL DIMENSIONS 
Dual-in-Line 


16-Pin Ceramic 
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Am273$18 


e Am273S19 


256-Bit Generic Series Bipolar PROM 





DISTINCTIVE CHARACTERISTICS 


@ High Speed — 40ns max commercial range access time 

@ Excellent performance over full MIL and commercial ranges 

@ Highly reliable, ultra-fast programming Platinum-Silicide 
fuses 

@ High programming yield 

@ Low current PNP inputs 

@ High current open collector and three-state outputs 

e Fast chip select 

@ Access time tested with N? patterns 

@ Pin for pin replacements for industry standard products 

e Common Generic PROM series electrical characteristics 

and simple programming procedures. 





GENERIC SERIES CHARACTERISTICS 


The Am27S18 and Am27S19 are members of an Advanced 
PROM series incorporating common electrical characteristics 
and programming procedures. All parts in this series are pro- 
duced with a fusible link at each memory location storing a 
logic LOW and can be selectively programmed to a logic 
HIGH by applying appropriate voltages to the circuit. 


All parts are fabricated with AMD's fast programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily im- 
- plemented programming (and common programming personal- 
ity card sets) these products can be rapidly programmed to 
any customized pattern. Extra test words are pre-programmed 
during manufacturing to insure extremely high field program- 
ming ylelds, and produce excellent parametric correlation. 


Platinum-Silicide was selected as the fuse link material to 
achieve a well controlled melt rate resulting in large non- 
conductive gaps that ensure very stable long term reliabilty. 
Extensive operating testing has proven that this low-field, 
large-gap technology offers the best reliability for fusible link 
PROMs. 


Common design features include active loading of all critical 
AC paths regulated by a built-in temperature and voltage 
compensated bias network to provide excellent parametric 
performance over MIL supply and temperature ranges. Selec- 
tive feedback techniques have been employed to minimize de- 
lays through all critical paths producing the fastest speeds 
possible from Schottky processed PROMs. 


ORDERING INFORMATION 














Package Temperature Order 
Type Range Number 
Open Collectors 
Hermetic DIP 0°C to +75°C AM27S18DC 
Hermetic DIP -—55°C to +125°C AM27S18DM 
Hermetic Flat Pak —55°C to +125°C AM27S18FM 
Three-State Outputs 
Hermetic DIP 0°C to +75°C AM27S19DC 
Hermetic DIP ~55°C to +125°C AM27S19DM 
Hermetic Flat Pak —55°C to +125°C AM27S18FM 
































FUNCTIONAL DESCRIPTION 


The Am27S18 and Am27S19 are high speed electrically pro- 
grammable Schottky read only memories. Organized in the 
industry standard 32 x 8 configuration, they are available in 
both open collector Am27S18 and three-state Am27S19 out- 
put versions. After programming, stored information is read on 
outputs Og—O;7 by applying unique binary addresses to 
Ao—Ag and holding the chip select input, CS, at a logic LOW. 
if the chip select input goes to a logic HIGH, Og—O, go to the 
off or high impedance state. 











BLOCK DIAGRAM 
























BPM-018 











Am27S18/Am27S19 
32 X 8 PROM 













cs 
Oo 01 92 03 04 05 O8 07 











Vec = Pin 16 
GND = Pin8 







CONNECTION DIAGRAM 
Top View 











Ay 


















Note: Pin 1 is marked for orientation. 
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Am27S18 « Am27S19 
MAXIMUM RATINGS (Above which the useful life may be impaired) 























Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous -0.5V to +7.0V 
DC Voltage Applied to Outputs (Except During Programming) -0.5V to +Vec max. 
DC Voltage Applied to Outputs During Programming 21V 
Output Current into Outputs During Programming (Max. Duration of 1 sec.) 200mA 
DC Input Voltage —0.5V to +5.5V 
DC Input Current —30mA to, +5mA 





OPERATING RANGE 


Am27S18XC, Am27S19XC Ta = O°C to +75°C Voc = 5.0V +5% 
Am27S18XM, Am27S19XM Ta = —55°C to +125°C Voc = 5.0V +10% 






ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) 
PRELIMINARY DATA 


Typ. 
Parameters Description Test Conditions Min. (Note 1) Max. Units 


VOH Output HIGH Voltage eG Oe ere 
(Am27LS19 only) . es Vin 2 Vin OF Vit 
Vcc = MIN., lo, 2 16mMA 
VoL Output LOW Voltage ce OL 
Vin = Vin oF VIL 
Input HIGH Level Guaranteed input logical! HIGH 
voltage for all inputs 
Guaranteed input logical LOW 
Input LOW Current Vcc 7 MAX., Vin 2 0.45V 
Input HIGH Current Vec = MAX.,, Vin 2 2.7V 


P| Anput HIGH Current Voc = MAX., Vin = 5.8V 


eos 
aes 
= 
Power Supply Current rane aia a 
Lo 
fe ence 
bees al 
ae 
oe 
Leese 












db 





Input Clamp Voltage Voc = MIN., liq, = —18MA 


| vo=48v 
Vec = MAX. 
Output Leakage Current ve = 2.4y | Am27LS19 Vo = 2.4V 


& 
G 





only Vo = 0.4V 
Vin= 20V@F=1 MHz (Note 3 
Cour Vout =20V @f= 1 MHz (Note 3 


Notes: 1. Typical limits are at Vcc = 5.0V and Ty = 25°C. 
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but periodically sampled. 
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Am27S18 « Am27S19 


SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
PRELIMINARY DATA 








Test Conditions 





Address Access Time 
Enable Access Time 


Enable Recovery Time 


Notes: 1. ta, is tested with switch S, closed and C,; = 30pF. 
2. For open collector outputs, te, and ter are tested with S, closed to the 1.5V output level. C, = 30pF. 
3. For three state outputs, te, is tested with C, = 30pF to the 1.5V level; S, is open for high impedance to HIGH tests and closed for high 
Impedance to LOW tests. ter is tested with C_ = SpF. HIGH to high impedance tests are made with S, open to an output voltage of Voy 
— 0.5V; LOW to high impedance tests are made with S, closed to the Vo, + 0.5V level. 







AC Test Load 
(See Notes 1-3) 







SWITCHING WAVEFORMS 


——— 


es) 


— 


Note: Level on output while CS is HIGH is determined extemally. 
BPM-021 


KEY TO TIMING DIAGRAM 


WAVEFORM INPUTS OUTPUTS WAVEFORM INPUTS OUTPUTS 


CENTER 
LINE IS HIGH 
IMPEDANCE 
“OFF” STATE 


MAY CHANGE WILL BE 


CHANGING 
FROM H TOL FROM H TOL 


wsree use cowraaag: use: 
STEADY STEADY 
PERMITTED UNKNOWN 


MAY CHANGE _—sWILL BE 


CHANGING 
FROMLTOH FROM LTOH 


AC TEST LOAD 
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Am27S18 « Am27S19 





PROGRAMMING 


The Am27S18 and Am27S19 are manufactured with a conduc- 
tive Platinum-Silicide link at each bit location. The output of 
the memory with the link in place is LOW. To program the de- 
vice, the fusible links are selectively opened. 


The fusible links are opened one at a time by passing current 
through them from a 20 voit supply which is applied to one 
memory output after the CS Input is at a logic HIGH. Current 
is gated through the addressed fuse by raising the CS input 
from a logic HIGH to 15 voits. After 50 usec, the 20 voit sup- 
ply is removed, the chip enabled, and the output level sensed 
to determine if the link has opened. Most links will open within 
50 usec. Occasionally a link will be stronger and require addi- 
tional programming cycles. The recommended duration of ad- 
ditional programming periods is 5 msec. If a link has not 
opened after a total elapsed programming time of 400 msec, 
further programming of the device should not be attempted. 
Successive links are programmed in the same manner until all 
desired bit locations have been programmed to the HIGH 
level. 


Typical current into an output during programming will be ap- 
proximately 140mA until the fuse link is opened, after which 





PROGRAMMING PARAMETERS 






the current drops to approximately 40mA. Current into the CS 
pin when it is raised to 15 volts is typically 1.5mA. 


The memories may become hot during programming due to 
the large currents being passed. Programming cycles should 
not be applied to one device more than 5 seconds to avoid 
heat damage. If this programming time is exceeded, all power 
to the chip including Vcc should be removed for a period of 5 
seconds after which programming may be resumed. 


When all programming has been completed, the data content 
of the memory should be verified by sequentially reading ail 
words. Occasionally this verification will show that an extra 
undesired link has been fused. Shoutd this occur, immediately 
check the programming equipment to make sure that all de- 
vice pins are firmly contacting the programming socket, that 
the input signal levels exhibit sufficient noise margins, and 
that the programming voltages are within the specified limits. 
All of these conditions must be maintained during program- 
ming. AMD PROMs are thoroughly tested to minimize un- 
wanted fusing; fusing extra bits is generally related to pro- 
gramming equipment problems. 










Parameter Description Min. Max. Units 
Vecr | Vee Ouring Programming] OTS (Vs 
d{Vopvat | __Rato of Output Vottage Chango | 2] | S80 |Win 
divegvet | __‘RatoofGS Voltage Change | S00] t00 |i 






Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints. 
2. Delays ty, tz, tz and tz must be greater than 100 ns; maximum delays of 1 ~sec are recommended to minimize heating during 
programming. 
3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses 
are required. 
. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting. 











PROGRAMMING WAVEFORMS SIMPLIFIED PROGRAMMING DIAGRAM 





Vonp 





Voce 


Am27S18 
OR 
Am27S19 


BPM-024 
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PROGRAMMING EQUIPMENT 


Generic programming boards and device adapters are avail- 
able from the sources listed below. In each case, the pro- 
gramming boards are used in these manufacturer's automatic 


SOURCE AND LOCATION 


PROGRAMMER MODEL(S) 
AMD GENERIC BIPOLAR 
PROM PERSONALITY BOARD 


Am27S18 ¢ Am27S198 
ADAPTERS AND 
CONFIGURATOR 


OBTAINING PROGRAMMED UNITS 


Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a 


Data VO Corp. 
P.O. Box 308 
Issaquah, Wash. $8027 


Model 5, 7 and 9 
909-1286-1 


715-1407-1 


TWX machine or time-sharing terminal. ASCI] BPNF is our — 


preferred paper tape format. 


ASCil BPNF 


An example of an ASCII tape in the BPNF format is shown 
below. They can be punched on any Teletype® or on a TWX 
or Telex machine. The format chosen provides relatively good 
error detection. Paper tapes must consist of: 


1. A leader of at least 25 rubouts. 
2. The data patterns for all 32 words, starting with word 0, in the 
following format: 
a. Any characters, including carriage return and line feed, 
except “B”, 
The letter “B”, indicating the beginning of the data 
word. 
c. A sequence of eight Ps or Ns, starting with output O,7. 
d. The letter “F”, indicating the finish of the data word. 
. Any text, including carriage return and tine feed, except 
the letter “B”. 


b. 


TYPICAL PAPER TAPE FORMAT 
Sop 
éd2 
ips 
$96 
931 


(R) = CARRIAGE RETURN 
(L)= LINE FEED 





oe oe 
Seeseeeoevevad 


eoc0o0ogco0o0o0oodsa 


9000 
e000 
eoeeeevnveeeveeoeoneeeeewesesneves eee 
ooo0o0oad 


° oo000c 80 


8 P’s OR N's 


Am27S18 « Am27S19 


programmers to program all AMD generic series bipolar 
PROMs; individual adapters are required for each basic part 
type in the series. 


Pro-Log Corp. 
2411 Garden Road 
Monterey, Ca. 93940 


M800 and M920 
PM9058 


PA16-6 and 32 x 8 (L) 


Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error, and higher cost. 


3. A trailer of at feast 25 rubouts. 


A P is a HIGH logic level = 2.4 volts. 
An N is a LOW logic level = 0.4 volts. 


A convenient pattern to use for the data words is to prefix the 
word (or every few words with the word number, then type the 
data word, then a comment, then carriage return and line feed 
as shown below. There must be no characters between the B 
and the F except for the eight Ps and Ns. If an error is made 
in a word, the entire word must be cancelled with rubouts 
back to the fetter B, then the word re-typed beginning with the 
B. 


When TWxXing your tape, be sure the tape is in even parity. 
Parity is not necessary if the tape is mailed. 


RESULTING DEVICE TRUTH TABLE (CS = LOW) 


Aa Az Az Ai Ag] O7 Og O, 03° 


rcrmorrerigzgw: g 
mrrmrteret: § 


Cc 
r 


eooc0oooo 000 


8 se OR N's 


OPTIONAL COMMENTS MAY BE INSERTED HERE 
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Am27S18 « Am27S19 


APPLYING THE Am27S18 AND Am27S19 


The Am27S18 and Am27S19 PROMs may be used as code 
converters. Examples include conversion of hexadecimal, 
octal or BCD to seven segment display drive format. In many 
code conversion applications an extra PROM address input is 
available and may be used as a polarity control, blanking con- 


Am27818/19 


trol or code selector input. The use of a single Am27S18 or 
Am27S19 to convert the outputs of a binary counter to either 
excess three or gray code format is illustrated below. In this 
case both codes are generated in true and complemented 
form simultaneously. 


TRUTH TABLE 


ADDRESS | COMPLEMENT| TRUE g 
Ag Az Az Ay Ag | O07 Og O5 0, | O03 02 01 Op 
110 0 


ak 


3009 33SYuHL SSADX32 


3G09 AVS 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


asa wre OOOO COCACOAaAwAaH east DOTDOCOCSO 
a~=-~4-94=9FO0044-42400 0044242200 004~4-42-40000 
“smOoo-=9O00-430042=]=00=-=00-=3=002=20024=200 
~O~O"02020=20+-0-020=-0-0-020-0+-0+0 
C7COCCCCCOaAa awn enw xKK KK XKOCOOOA4-4-4 
—~sa4s~==s=Qoo0o0o0c0c00o+224%K% KK KOnr 2220000 
=“"saoooose-s424000042=4*%xXxXxXX«K4 OC O-=+-00=224 
=oo-=-002+4-00-=00-*%xXXxXXxX=-0-0-20-02 
tants ts OQODdDOO0OxK KKK XX BABB HOCOCO 
Co0oOf444444 4 OC COO0OxKXXKXxXxXxXxXx2A COCOOH44-40 
Co-42424-00004244200K XXX KX KOH BO O2=300-4 
Oo--0042-00+2=00-40% XXXxXxKO30=-0-020 


PHYSICAL DIMENSIONS 
Duat-In-Line 


16-Pin Ceramic 


16-Pin Flat Package 
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Am273S20 ¢ Am27S21 


1024-Bit Generic Series Bipolar PROM 















FUNCTIONAL DESCRIPTION 


The Am27S20 and Am27S21 are high speed electrically pro- 
grammable Schottky read only memories. Organized in the 
industry standard 256 x 4 configuration, they are available in 
both open collector Am27S20 and three-state Am27S21 out- 
put versions. After programming, stored information is read on 
outputs Op—O3 by applying unique binary addresses to 
Ag—Az and holding the chip select inputs, CS, and CSz, at a 
logic LOW. If either chip select input goes to a logic HIGH, 
Og-—O3 go to the off or high impedance state. 


DISTINCTIVE CHARACTERISTICS 


@ High Speed — 45ns max commercial range access time 

@ Excellent performance over full MIL and commercial ranges 

@ Highly retiable, ultra-fast programming Platinum-Silicide 
fuses 

@ High programming yield 

@ Low current PNP inputs 

@ High current open collector and three-state outputs 

@ Fast chip select 

@ Access time tested with N? patterns 

@ Pin for pin replacements for industry standard products 

@ Common Generic PROM series electrical characteristics 

and simple programming procedures. 



































BLOCK DIAGRAM 


GENERIC SERIES CHARACTERISTICS 


The Am27S20 and Am27S21 are members of an Advanced 
PROM series incorporating common electrical characteristics 
and programming procedures. All parts in this series are pro- 
duced with a fusible link at each memory location storing a 
logic LOW and can be selectively programmed to a logic 
HIGH by applying appropriate voltages to the circuit. 


All parts are fabricated with AMD’s fast programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily im- 
plemented programming (and common programming personal- 
ity card sets) these products can be rapidly programmed to 
any customized pattem. Extra test words are pre-programmed 
during manufacturing to insure extremely high field program- 
ming yields, and produce excellent parametric correlation. 


Platinum-Silicide was selected as the fuse link material to 
achieve a well controlled melt rate resulting in large non- 
conductive gaps that ensure very stable long term rellabilty. 
Extensive operating testing has proven that this low-field, 
large-gap technology offers the best reliability for fusible tink 
PROMs. 


Common design features include active loading of all critical 
AC paths regulated by a built-in temperature and voltage 
compensated bias network to provide excellent parametric 
performance over MIL supply and temperature ranges. Selec- 
tive feedback techniques have been employed to minimize de- 
lays through all critical paths producing the fastest speeds 
possible from Schottky processed PROMs. 



































Am27S20/Am27$21 
256 X 4 PROM 










Vec = Pin 16 
GND = Pin 8 12 W 











ORDERING INFORMATION 


Package Temperature Order 
Type Range Number 


6PM-028 












CONNECTION DIAGRAM 
Top View 


























Open Collectors 0, 0; 0» 
Hermetic DIP 0°C to +75°C AM27S20DC 
Hermetic DIP —55°C to +125°C 1 AM27S20DM 






Hermetic FlatPak -55°C to+125°C §AM27S20FM 
Three-State Outputs 


Hermetic DIP 0°C to +75°C AM27S21DC 
Hermetic DIP -—55°C to +125°C AM27S21DM 
Hermetic Flat Pak —55°C to +125°C AM27S21FM 




























Ay Ad GND 









Note: Pin 1 is marked for orientation. 
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Am27S20 « Am27S21 
MAXIMUM RATINGS (Above which the useful life may be impaired) 











Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias ~—5§5°C to +125°C 
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous -—0.5V to +7.0V 
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vcc max. 
DC Voltage Applied to Outputs During Programming 21V 
Output Current into Outputs During Programming (Max. Duration of 1 sec.) 200mA 
DC tnput Voltage —0.5V to +5.5V 
DC [nput Current —30mA to +5mA 





OPERATING RANGE 


Am27S20XC, Am27S21XC | Ta = 0°C to +75°C Voc = 5.0V +5% 
Am27S20XM, Am27S21XM | Ta = —55°C to +125°C | Voc = 5.0V +10% 










ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) 
PRELIMINARY DATA 


Typ. 
Parameters Description Test Conditions Min. (Note 1) Max. Units 


Vou Vcc © MIN., lon = —2.0mA 
(Am27S21 only} Qutput HIGH Voltage Wine Vicor Vic 
Vcc = MIN., lo, = 16MmA 
VoL Output LOW Voltage CC OL 
Vin 2 Vin oF Vie 
Input HIGH Level Guaranteed input logical HIGH 
voltage for atl inputs 


Input LOW Current Vcc ® MAX., Viny 2 0.45V 


Vcc * MAX.,, Vin 2 2.7V 


Input HIGH Current Voc * MAX.,, Vin = 5.5V 


l o 
Sc P . . 
(Am27$21 only) Output Short Circuit Current Vcc = MAX., Vout = 0.0V (Note 2) ) 20 | 
All inputs = GND 
Power Supply Current Vec = MAX. a 











< 
° 
1 

















Input Clamp Voltage Vcc = MIN., Iq = —18MA 


Output Leakage Current Vec = MAX.! amo7s21 | Vo = 2.4V 


Vési = 2.4V 1 ony 


Note 1. Typical limits are at Veg = 5.0V and T, = 25°C 
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but are periodically sampled. 
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE Am27S20 ¢ Am27S21 


PRELIMINARY DATA 






Parameter Description Test Conditions 


ita | Address Access Time 
tea Enable Access Time 
ite Enable Recovery Time 


Notes: 1. ta, is tested with switch S, closed and C, = 30pF. 
2. For open collector outputs, tea and te, are tested with S, closed to the 1.5V output level. C, = 30pF. 
3. For three state outputs, te, is tested with C, = 30pF to the 1.5V level; S, is open for high impedance to HIGH tests and closed for high 
impedance to LOW tests. te, is tested with C, = SpF. HIGH to high impedance tests are made with S, open to an output voltage of Voy 
— 0.5V; LOW to high impedance tests are made with S, closed to the Vo, + 0.5V level. 









AC Test Load 
(See Notes 1-3) 






SWITCHING WAVEFORMS 


Note: Level on output while either CS is HIGH is determined externally. 


KEY TO TIMING DIAGRAM 


WAVEFORM INPUTS OUTPUTS WAVEFORM [NPUTS OUTPUTS 


CHANGING; 
STATE 
UNKNOWN 


DON'T CARE; 
ANY CHANGE 
PERMITTED 


WILL BE 
STEADY 


MUST BE 
STEADY 


CENTER 


MAY CHANGE 
FROM H TOL 


MAY CHANGE 
FROM LTOH 


Wh 
LM 


WILL BE 
CHANGING 
FROM HTOL 


WILL BE 
CHANGING 
FROM L TOH 


BONE 
THK 


AC TEST LOAD 


LINE IS HIGH 
{MPEDANCE 
“OFF” STATE 





Am27S20 ¢ Am27S21 


PROGRAMMING 


The Am27S20 and Am27S21 are manufactured with a conduc- 
tive Platinum-Silicide link at each bit location. The output of 
the memory with the link in place is LOW. To program the de- 
vice, the fusible links are selectively opened. 


The fusible links are opened one at a time by passing current 
through them from a 20 volt supply which is applied to one 
memory output after the CS, input is at a logic HIGH. Current 
is gated through the addressed fuse by raising the CS, input 
from a logic HIGH to 15 volts. After 50 xsec, the 20 volt sup- 
ply is removed, the chip enabled, and the output level sensed 
to determine if the link has opened. Most links will open within 
§0 «sec. Occasionally a link will be stronger and require addi- 
tional programming cycles. The recommended duration of ad- 
ditional programming periods is 5 msec. If a link has not 
opened after a total elapsed programming time of 400 msec, 
further programming of the device should not be attempted. 
Successive links are programmed in the same manner until all 
desired bit locations have been programmed to the HIGH 
level. 


Typical current into an output during programming will be ap- 
proximately 140mA until the fuse link is opened, after which 


PROGRAMMING PARAMETERS 
Parameter Description 
Voce Vcc During Programming 
Vinp Input HIGH Level During Programming 
Input LOW Level! During Programming 
CS; 
Output Vottage During Programming 

Voltage on Outputs Not to be Programmed 


Current into Outputs Not to be Programmed 


Vip 
Vesp 
Vop 
Vonp 
lonp 
d(Vop)/dt 
d(Vcg)/dt 


Voltage During Programming 


Rate of Output Voltage Change 
Rate of CS, 
Programming Period — First Attempt 

Programming Period - Subsequent Attempts 


Voltage Change 


tp 


the current drops to approximately 40mA. Current into the 
CS, pin when it is raised to 15 volts is typically 1.5mA. 


The memories may become hot during programming due to 
the large currents being passed. Programming cycles should 
not be applied to one device more than 5 seconds to avoid 
heat damage. If this programming time is exceeded, all power 
to the chip including Vee should be removed for a period of 5 
seconds after which programming may be resumed. 


When all programming has been completed, the data content 
of the memory should be verified by sequentially reading ail 
words. Occasionally this verification will show that an extra 
undesired link has been fused. Should this occur, immediately 
check the programming equipment to make sure that all de- 
vice pins are firmly contacting the programming socket, that 
the input signal levels exhibit sufficient noise margins, and 
that the programming voltages are within the specified limits. 
All of these conditions must be maintained during program- 
ming. AMD PROMs are thoroughly tested to minimize un- 
wanted fusing; fusing extra bits is generally related to pro- 
gramming equipment problems. 


Units 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

mA 
Vipsec 
Vinsec 
psec 


msec 


. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints. 
. Delays ty, to, tg and tg must be greater than 100 ns; maximum delays of 1 »sec are recommended to minimize heating during 


programming. 


. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses 


are required. 


. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting. 


PROGRAMMING WAVEFORMS 
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SIMPLIFIED PROGRAMMING DIAGRAM 





Am27S20 « Am27S21 


PROGRAMMING EQUIPMENT 


Generic programming boards and device adapters are avail- 
able from the sources listed below. In each case, the pro- 
gramming boards are used in these manufacturer's automatic 


programmers to program all AMD generic series bipolar 
PROMs; individual adapters are required for each basic part 
type in the series. 

Data /O Comp. Pro-Log Corp. 


P.O. Box 308 2411 Garden Road 
Issaquah, Wash. 98027 Monterey, Ca. 93940 


Model 5, 7 and 9 M900 and M820 
909-1286-1 PM90S8 


SOURCE AND LOCATION 


PROGRAMMER MODEL(S) 
AMD GENERIC BIPOLAR 
PROM PERSONALITY BOARD 


Am27S20 ¢ Am27S21 715-1408-1 PA16-5 and 256 x 4 (L) 






ADAPTERS AND 
CONFIGURATOR 


OBTAINING PROGRAMMED UNITS 


Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a 
TWX machine or time-sharing terminal. ASCI! BPNF is our 
preferred paper tape format. 


ASCil BPNF 


An example of an ASCII tape in the BPNF format is shown 
below. They can be punched on any Teletype® or on a TWX 
or Telex machine. The format chosen provides relatively good 
error detection. Paper tapes must consist of: 


1. A leader of at least 25 rubouts. 
2. The data patterns for all 256 words, starting with word 0, in 
the following format: 
a. Any characters, including carriage return and line feed, 
except “B”. 
b. The letter “B", indicating the beginning of the data 
word. 
c. A sequence of four Ps or Ns, starting with output O35. 
. The tetter “F”, indicating the finish of the data word. 
e. Any text, including carriage return and line feed, except 
the letter “B”. 


a 






TYPICAL PAPER TAPE FORMAT 


WORD ZERO (R) 
COMMENT FIELD (R) () 
gé2 BPPPNF ANY (R)(@ 


eecongc0o0o0006 


9000 
eoo870 
eosveceeveveevn eer esvneeeoeeoven senses 
eoeoecs 


o oooo9o 


OPTIONAL COMMENTS MAY BE INSERTED HERE 


Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error, and higher cost. 





3. A trailer of at least 25 rubouts. 


A P is a HIGH logic level = 2.4 volts. 
An N is a LOW logic level = 0.4 volts. 


A convenient pattern to use for the data words is to prefix the 
word (or every few words with the word number, then type the 
data word, then a comment, then carriage return and line feed 
as shown below. There must be no characters between the B 
and the F except for the four Ps and Ns. If an error is made in 
a word, the entire word must be cancelled with rubouts back 
to the letter B, then the word re-typed beginning with the B. 


When TWxXing your tape, be sure the tape is in even parity. 
Parity is not necessary if the tape is mailed. 


RESULTING DEVICE TRUTH TABLE (CS, & CS, = LOW) 





















Am27S20 ¢ Am27S21 


APPLYING THE Am27S20/21 


Typical application of the Am27S20/21 is shown below. The 
Am27S20/21's are employed as mapping ROMs in a micro- 
program computer contro! unit. The eight-bit macroinstruction 
from main memory is brought into the Ap_7 inputs of the 
mapping ROM array. The instruction is mapped into a 12-bit 


address space with each PROM output supplying 4 bits. The. 


12 bits of address are then supplied to the “D” inputs of the 
Am2910 as a possible next address source for microprogram 


Oo 
0; 


A 
Ay 
Aa 
Ag 
Ag 
As 
As 
Ay 
S, 
& 


memory. The MAP output of the Am2910 is connected to the 
CS, input of the Am27S20/21 such that when the CS, input is 
HIGH, the outputs of the PROMs are either HIGH in the case 
of the Am27S20 or in the three-state mode in the case of the 
Am27S21. In both cases the CS. input is grounded, thus data 
from other sources are free to drive the D inputs of the 
Am2910 when MAP is HIGH. 


OTKER DATA INPUTS 


mrss 
4 Ree ee 
Pott tt 


MICROPROGRAMMING INSTRUCTION MAPPING 


PHYSICAL DIMENSIONS 
Duat-tn-Line 


16-Pin Ceramic 
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16-Pin Flat Package 





Am27812 ¢ Am27S813 


2048-Bit Generic Series Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


e@ High Speed — S0ns max commercial range access time 

e Excellent performance over full MIL and commercial ranges 

@ Highly reliable, ultra-fast programming Platinum-Silicide 
fuses 

@ High programming yield 

@ Low current PNP inputs 

e@ High current open collector and three-state outputs 

e@ Fast chip select 

@ Access time tested with N2 patterns 

@ Pin for pin replacements for industry standard products 

e Common Generic PROM series electrical characteristics 
and simple programming procedures. 


GENERIC SERIES CHARACTERISTICS 


The Am27S12 and Am27S13 are members of an Advanced 
PROM series incorporating common electrical characteristics 
and programming procedures. All parts in this series are pro- 
duced with a fusible link at each memory location storing a 
logic LOW and can be selectively programmed to a logic 
HIGH by applying appropriate voltages to the circuit. 


All parts are fabricated with AMD's fast programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily im- 
plemented programming (and common programming personal- 
ity card sets) these products can be rapidly programmed to 
any customized pattern. Extra test words are pre-programmed 
during manufacturing to insure extremely high field program- 
ming yields, and produce excellent parametric correlation. 


Platinum-Silicide was selected as the fuse link material to 
achieve a well controlled melt rate resulting in large non- 
conductive gaps that ensure very stable long term reliabilty. 
Extensive operating testing has proven that this low-field, 
large-gap technology offers the best reliability for fusible link 
PROMs. 


Common design features include active loading of all critical 
AC paths regulated by a built-in temperature and voltage 
compensated bias network to provide excellent parametric 
performance over MIL supply and temperature ranges. Selec- 
tive feedback techniques have been employed to minimize de- 
lays through all critical paths producing the fastest speeds 
possible from Schottky processed PROMs. 


ORDERING INFORMATION 


Temperature 
Range 


Open Collectors 


0°C to +75°C 
-55°C to +125°C 
—55°C to +125°C 


Three-State Outputs 


0°C to +75°C 
-55°C to +125°C 
-—55°C to +125°C 


Order 
Number 


Package 
Type 


Hermetic DIP 
Hermetic DIP 
Hermetic Flat Pak 


AM27S12DC 
AM27S12DM 
AM27S12FM 


Hermetic DIP 
~ Hermetic DIP 
Hermetic Flat Pak 


-AM27S13DC 
AM27S13DM 
AM27S13FM 


30 


FUNCTIONAL DESCRIPTION 


The Am27S12 and Am27S13 are high speed electrically pro- 
grammable Schottky read only memories. Organized in the 
industry standard 512 x 4 configuration, they are available in 
both open collector Am27S12 and three-state Am27S13 out- 
put versions. After programming, stored information is read on 
outputs Og—O3 by applying unique binary addresses to 
Ap—Ag and holding the chip setect input, CS, at a logic LOW. 
if the chip select input goes to a logic HIGH, Og—O3 go to the 
off or high impedance state. 


BLOCK DIAGRAM 


Am27S12/Am27S13 
$12 x 4 PROM 


Voc = Pin 16 
GND = Pin8 


CONNECTION DIAGRAM 
Top View 


As CS QO 0; 02 03 


As Ag Ay Ag Ay Az GND 


Note: Pin 1 is marked for orientation. 





Am27S12 ¢ Am27S813 
MAXIMUM RATINGS (Above which the useful life may be impaired) 





Storage Temperature ) —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous —0.5V to +7.0V 
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Veco max. 
DC Voltage Applied to Outputs During Programming | 21V 
Output Current into Outputs During Programming (Max. Duration of 1 sec.) 200mA 
DC Input Voltage -0.5V to +5.5V 
DC tnput Current —30mA to +5mA 


OPERATING RANGE 


COM'L Am27S12XC, Am27S13XC Ta = 0°C to +75°C Voc = 5.0V 25% 
Am27S12XM, Am27S13XM Ta = -85°C to +125°C | Voc = 5.0V +10% 













ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) 
PRELIMINARY DATA 


Typ. 
Parameters Description Test Conditions Min. (Note 1) Max. Units 


VOH Vcc 7 MIN., lon 7 —2.0mA 

(Am27S13 only) EEE y oles Vin = Vin or Vib 
Vec = MIN., | = 16mA 

VoL Output LOW Voltage cc OL 
Vin 2 Viner Vie 

Input HIGH Level Guaranteed input logical HIGH 
voltage for all inputs 

ViL Input LOW Level Guaranteed input logical LOW 

voltage for all inputs 






Volts 


Voits 






Volts 


: 
8 


Input LOW Current Vcc 2 MAX., Vig = 0.45V 
Input HIGH Current Vcc = MAX., Vin 2 2.7V 








Input HIGH Current Vec = MAX., Vin 2 5.5V 


Isc 
n ircut = “ = 0.0V (Note 2 
(Am27S13 onty) Output Short Circuit Current Vcc 2 MAX., VouT = 0.0V (Note 2) 


a 
———4 
cS 
Power Supply Current qua : ene -_ 
ae 
i 
| 
a 
eee etl 
ne 





Volts 


vi Input Clamp Voltage Vec = MIN., ty_y = —18MA 


P| Yo = 4.8V 
Output Leakage Current 


Vo : 
Vcc = MAX. = 
Veg = 2.4v | Am27S13 Vo = 2.4V 
only Vo = 0.4V 
Vin= 20V Of = 1 Miz Wate 5 
Cour Vout =20V @1= 1 Miz (Note a 


Notes: 1. Typical limits are at Voc = 5.0V and Ta = 25°C. 
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but are periodically sampled. 
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Am27S12 * Am27S13 


SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
PRELIMINARY DATA 









Test Conditions 





Parameter Description 
taa Address Access Time 
tea Enable Access Time 

Enable Recovery Time 






AC Test Load 
(See Notes 1-3) 












Notes: 1. ta, is tested with switch S, closed and C; = 30pF. 
2. For open collector outputs, te, and te, are tested with S, closed to the 1.5V output level. C, = 30pF. . 
3. For three state outputs, te, is tested with C, = 30pF to the 1.5V level; S, is cpen for high impedance to HIGH tests and closed for high 
impedance to LOW tests. ter is tested with C, = SpF. HIGH to high impedance tests are made with S,; open to an output voltage of Voy 
— 0.5V; LOW to high impedance tests are made with S, closed to the Vo, + 0.5V level. 


SWITCHING WAVEFORMS 


+» aia aan " 
VVVV NV 7/1, 
= — FO K — oO” 


Note: Level on output while CS is HIGH is determined extemally. 


KEY TO TIMING DIAGRAM 
WAVEFORM INPUTS OUTPUTS WAVEFORM INPUTS OUTPUTS 
DON'T CARE; CHANGING; 
CENTER 
DOES NOT LINE IS HIGH 


APPLY IMPEDANCE 
“OFF” STATE 


WILL BE 
CHANGING 
FROM H TOL 


MAY CHANGE 
FROM H TOL 


MUST BE WILL BE 
ANY CHANGE STATE 
STEADY STEADY JY PERMITTED UNKNOWN 


WILL BE 
CHANGING 
FROML TOH 


MAY CHANGE 
FROMLTOH 


AC TEST LOAD 
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Am27S12 ¢ Am27S13 





PROGRAMMING 


The Am27S12 and Am27S13 are manufactured with a conduc- 
tive Platinum-Silicide link at each bit location. The output of 


the memory with the link in place is LOW. To program the de- 


vice, the fusible links are selectively opened. 


The fusible links are opened one at a time by passing current 
through them from a 20 volt supply which is applied to one 
memory output after the CS input is at a logic HIGH. Current 
is gated through the addressed fuse by raising the CS input 
from a logic HIGH to 15 voits. After 50 usec, the 20 voit sup- 
ply is removed, the chip enabled, and the output level sensed 
to determine if the link has opened. Most links will open within 
50 zsec. Occasionally a tink will be stronger and require addi- 
tional programming cycle. The recommended duration of addi- 
tional programming periods is 5 msec. If a link has not 
opened after a total elapsed programming time of 400 msec, 
further programming of the device should not be attempted. 
Successive links are programmed in the same manner until atl 
desired bit locations have been programmed to the HIGH 
level. 


Typical current into an output during programming will be ap- 
proximately 140mA until the fuse link is opened, after which 





PROGRAMMING PARAMETERS 






the current drops to approximately 40mA. Current into the cs 
pin when it is raised to 15 volts is typically 1.5mA. 


The memories may become hot during programming due to 
the large currents being passed. Programming cycles should 
not be applied to one device more than 5 seconds to avoid 
heat damage. If this programming time is exceeded, all power 
to the chip including Vec should be removed for a period of 5 
seconds after which programming may be resumed. 


When all programming has been completed, the data content 
of the memory should be verified by sequentially reading all 
words. Occasionally this verification will show that an extra 
undesired link has been fused. Should this occur, immediately 
check the programming equipment to make sure that all de- 
vice pins are firmly contacting the programming socket, that 
the input signal levels exhibit sufficient noise margins, and 
that the programming voltages are within the specified limits. 
All of these conditions must be maintained during program- 
ming. AMD PROMs are thoroughly tested to minimize un- 
wanted fusing; fusing extra bits is generally related to pro- 
gramming equipment problems. 






Parameter Description Min. Max. Units 
esp | C8 Voltage Durng Programming SST SS | tS OL‘ 
Vonp | __Votage on Ouipts Notto be Programmed «| _—«® «tS CVecrv08 | ‘Vote 
d(Vopia i a Soe Soe al Viusee 
é [Programming Porod - Subsequent Atomets «| 80 «|S | —mse 
Notes: 1. All delays between edges are specified from complietion of the first edge to beginning of the second edge; i.e., not to the midpoints. 


2. Delays t;, to, tg and ts must be greater than 100 ns; maximum delays of 1 «sec are recommended to minimize heating during 


programming. 


3. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses 


are required. 





PROGRAMMING WAVEFORMS 


. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting. 







SIMPLIFIED PROGRAMMING DIAGRAM 


Voce 







PROGRAMMING EQUIPMENT 


Generic programming boards and device adapters are avail- 
able from the sources listed below. In each case, the pro- 
gramming boards are used in these manufacturer's automatic 


SOURCE AND LOCATION 


PROGRAMMER MODEL(S) 
AMD GENERIC BIPOLAR 
PROM PERSONALITY BOARD 


Am27S12 « Am27S13 
ADAPTERS AND 
CONFIGURATOR 


OBTAINING PROGRAMMED UNITS 


Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a 
TWX machine or time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 


ASCII BPNF 


An example of an ASCII tape in the BPNF format is shown 
below. They can be punched on any Teletype® or on a TWX 
or Telex machine. The format chosen provides relatively good 
error detection. Paper tapes must consist of: 


1. A leader of at least 25 rubouts. 
2. The data patterns for ail 512 words, starting with word 0, in 
the following format: 
a. Any characters, including carriage return and line feed, 
except “B”. 
The letter “B", indicating the beginning of the data 
word. 
c. A sequence of four Ps or Ns, starting with output O3. 
d. The letter “F”, indicating the finish of the data word. 
. Any text, including carriage return and line feed, except 
the letter “B”. 


b. 


TYPICAL PAPER TAPE FORMAT 


WORD ZERO (R) (1) 
COMMENT FIELD ({R) 
ANY (R) @ © 


Data /O Corp 
P.O. Box 308 
Issaquah, Wash. 98027 


Mode! 5, 7 and 9 
$09-1286-1 


715-1408-2 


Am27S12 ¢ Am27S13 


programmers to program all AMD generic series bipolar 
PROMs; individual adapters are required for each basic part 
type in the series. 


Pro-Log Corp. 

2411 Garden Road 
Monterey, Ca. 93940 
M900 and M920 


PM9058 


PAt6-5 and 512 x 4 (L) 


Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in tonger lead times, greater 
possibility of error, and higher cost. 


3. A trailer of at least 25 rubouts. 


A P is a HIGH logic level = 2.4 volts. 
An N is a LOW logic level = 0.4 volts. 


A convenient pattern to use for the data words is to prefix the 
word (or every few words with the word number, then type the 
data word, then a comment, then carriage return and line feed 
as shown below. There must be no characters between the B 
and the F except for the four Ps and Ns. If an error is made in 
a word, the entire word must be cancelled with rubouts back 
to the letter B, then the word re-typed beginning with the B. 


When TWxXing your tape, be sure the tape is in even parity. 
Parity is not necessary if the tape is mailed. 


RESULTING DEVICE TRUTH TABLE (CS = LOW) 


Ieerirer 


ASCIi PAPER TAPE 


eee, a 
4°P'a OR ‘N's 


ep 
4 ‘P's OR ‘Ws 


OPTIONAL COMMENTS MAY BE INSERTED HERE 
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Am27S12 « Am27S13 




















APPLYING THE Am27S12 AND Am27S13 


The Am27S12 and Am27S13 can be used with a high speed tiplexer output causing a predetermined branch address to be 
counter to form a pico-controller for microprogrammed sys- loaded into the parallel inputs of the counters on the next 
tems. A typical application is illustrated below wherein a mul- —_—_ clock pulse. The counter then accesses the preprogrammed 
tiplexer, under contro! of one of the PROMs, is continuously | data or control information sequence from the Am27S12 or 
sensing the CONDITIONAL TEST INPUTS. When the Am27S13 PROMs. 

selected condition occurs, a HIGH signal will result at the mul- 


CONDITIONAL TEST INPUTS 
_ayooe(esxoo 
0123 4 5 6 7 


Am743151 
MULTIPLEXER 


OUTPUT BITS FOR DATA OR CONTROL 


PHYSICAL DIMENSIONS 
Duat-In-Line 


16-Pin Ceramic 16-Pin Flat Package 






0.045 0.290 9.945 

oS 000 MAX, 0.020 
Yee) 

Tove) 


om Ee 
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Am27S815 


4096-Bit Generic Series Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


@ On-chip data latches 

e Latched true and complemented output enables for easy 
word expansion 

@ Predetermined OFF outputs on power-up 

@ Piug-in replacement for the 828115 

® Fast access time — 60ns commercial and $Ons military 
maximum 

@ Performance pretested with N? patterns 

@ Highly reliable, ultra-fast programming Platinum-Silicide 
fuses — High programming yield 

@ Low current PNP inputs 

® High current three-state outputs 

@ Common Generic PROM Series characteristics and pro- 
gramming procedures 


LOGIC SYMBOL 


212223 123 4« «5 «6 


Ag A; Az Ay Ay As Ag Az Ag 
E; 


E2 Am27815 
4K LATCHED PROM 


Qo GQ, Q2 G3 GQ, Qs Qs Q; 
7 6 @ 10 14 18 18 17 


Vec = Pin 24 
GND = Pin 12 


(Pins 11 and 13 open) BPM-010 


CONNECTION DIAGRAM 
Top View 


19 «8 =«6917)« «636 «O15 


Note: Pin 1 is marked for orientation. 
NC = No connection. 


ORDERING INFORMATION 


‘Package 
Type 


Hermetic DIP 
Hermetic DIP 


Order 
Number 


Am27S15DC 
Am27S15DM 


Temperature 
Range 


0°C to +76°C 
-§5°C to +125°C 


FUNCTIONAL DESCRIPTION 


The Am27S15 is an electrically programmable Schottky read 
only memory incorporating on-chip data and enable latches. 
The device is organized as 512 words of 8 bits and features 
three-state outputs with full 16mA drive capability. 


When in the transparent mode, with the strobe (ST) input 
HIGH, reading stored data is accomplished by enabling the 
chip (E, LOW and E, HIGH) and applying the binary word 
address to the address inputs, Ag-Ag. In this mode, changes 
of the address inputs cause the outputs, Qo-Qy;, to read a dif- 
ferent stored word; changes of either enable input level dis- 
able the outputs, causing them to go to the high impedance 
State. 


Dropping the strobe input to the LOW level places the device 
in the latched mode of operation. The output condition present 
(reading a word of stored data or disabled) when the strobe 
goes LOW remains at the outputs, regardless of further ad- 
dress or enable transitions, until a positive (LOW to HIGH) 
strobe transition occurs. With the strobe HIGH, Qy-Q7 again 
respond to the address and enable input conditions. 


If the strobe is LOW (latched mode) when Vcc power is first 
applied, the outputs will be in the disabled state, eliminating 
the need for special “power-up” design precautions. 


BLOCK DIAGRAM 


COLUMN TEST RAIL 


oo gg eer ourpur tarcn | 


Thebead 


Qo @ G2 G3 GQ Qs Qs QQ, 





BPM-012 


Am27S15 
MAXIMUM RATINGS (Above which the useful life may be impaired) 





Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous —0.5V to +7V 
DC Voitage Applied to Outputs (Except During Programming) —0.5V to +Vec(max) 
DC Voltage Applied to Outputs During Programming 21V | 
Output Current into Outputs During Programming (Max. Duration = 1sec) 200mA 
DC Input Voltage —0.5V to +5.5V 
DC [Input Current —30mA to +5mA 


OPERATING RANGE 











ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) 
PRELIMINARY DATA 


Parameters Description Test Conditions Min. (Note 1) Max. Units 


utput Vec = MIN., lon = —2.0mA 
Si Vin = Vin OF Vir MIL 
Vec = MIN., lo, = 16MA 
Output LOW Voltage Vin = Vin or Vic 
Guaranteed input logical HIGH 
Input HIGH Level olage for all mois 
Input LOW Leve! Guaranteed input logical LOW 
: voltage for all inputs 
IL 


mo Input LOW Current Vec = MAX., Vin = 0.45V Coa 
M 










8 
= 


es 
| = 0100 


8 


tnput HIGH Current Voc = MAX., Vin = 5.5V 


Vec = MAX., Vour = 0.0V 
Output Short Circuit Current (Note 2) MIL 
All inputs = GND 
Power Su: Current 
a MIL 


a at 
at 


ae 
a 
[eo 
EC Se Sona 
a 


Vo = 4.5V 
Vo = 2.4V 


Output Leakage Current 
Vo = 0.4V 


Vou 

VoL 

Vie 

vi 
CN Input Capacitance Vin = 2.0V @ f = 1MHz (Note 3) 
Output Capacitance Vout = 2.0V @ f = 1MHz (Noto 3) 
Notes: 1. Typical limits are at Voc = 5.0V and Ta = 25°C. 


2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but are periodically sampied. 





> 
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Am27S15 


SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


Parameter Description 


tpiy(A) Output Access Time 
rs) | Arno tobe Low Sah Tine 
Cia) | Aas wo Stabe COW) Hd Tino 


ee Enable to Strobe (LOW) Set-up Time 


ve Enable to Strobe (LOW) Hold Time 


tpz(E1.E2) | Transparent Mode Enable to 
tp7i(E},E2) | Output Enabled (HIGH or LOW) Time 


Strobe Delatch (HIGH) to Output 

Disabled (OFF or HIGH impedance) Time 
get) 
tpiz{E1,E2) Disabled (OFF or high impedance) Time 


Notes: 1. Typical limits are at Vec = 5.0V and Ta, = 25°C. 


MIL 
Test Conditions 


CL = 30pF 
S, Closed for tpz:, 
& Open for tpzy 


C. = 5pF (Note 2) 
S; closed for tp_z 
& Open for tpyz 





2. tpyz and tp_z are measured to the Voy — 0.5V and Vo, + 0.5V output levels respectively. All other switching parameters are tested 


from and to the 1.5V threshold levels. 


3. Tests are performed with input rise and fall times (10% to 80%) of Sns or less. 


SWITCHING WAVEFORMS 


tpnfA) 
tpi HfA) 


tpzH(E1) 
tpz(E) 


tpyz(E1) 
tp_z(E4) 


tpHz(Eo) 


tpzH(Ea) 
ter z{E2) 


tpz(E2) 


AC TEST LOAD 


SPM-014 


ts(Ey) tH(Ey) é. 
Ig{E2) ty(E2) 


tpn lA) 
tpi HfA) 


BPM-013 


KEY TO TIMING DIAGRAM 


WAVEFORM 


WW 
LMM 
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t(NPUTS 


MUST GE 
STEADY 


MAY CHANGE 
FROM H TOL 


MAY CHANGE 
FROM LTOH 


OUTPUTS WAVEFORM 


aK 


CHANGING 
FROM H TOL 


WILL BE 
CHANGING 
FROML TOH 


INPUTS 


DON’T CARE: 
ANY CHANGE 
PERMITTED 


OUTPUTS 


CHANGING; 
STA 
UNKNOWN 


CENTER . 
LINE IS HIGH 
(MPEDANCE 
“OFF” STATE 





Am27S15 


PROGRAMMING 


The Am27S15 is manufactured with a conductive Platinum- 
Silicide fink at each bit location. The output of the memory 
with the link in place is LOW. The fusible links are opened 
one at a time by passing current through them from a 20 volt 
supply which is applied to the memory output after the E, 
Input is at a logic HIGH. Current is gated through the ad- 
dressed fuse by raising the E, input from a togic HIGH to 15 
volts. After 50 «sec, the 20 volt supply is removed, the chip is 
enabled and the output level is sensed to determine if the link 
has opened. Most links will open within 50 usec. Occasionally 
a link will be stronger and require additional programming cy- 
cles. The recommended duration of additional programming 
periods is 5 msec. If a link has not opened after a total 
elapsed programming time of 400 msec, further programming 
of the device should not be attempted. Successive links are 
programmed in the same manner until ail desired bit locations 
have been programmed to the HIGH level. 


Typical current into an output during programming will be ap- 
proximately 140mA until the fuse link is opened, after which 
the current drops to approximately 40mA. Current into the E, 
pin when it is raised to 15 volts is typically 1.5mA. 





PROGRAMMING PARAMETERS 






The memories may become hot during programming due to 
the large currents being passed. Programming cycles should 
not be continuously applied to one device more than 5 sec- 
onds to avoid heat damage. If this programming time is ex- 
ceeded, all power to the chip including Vcc should be re- 
moved for a period of 5 seconds after which programming 
may be resumed. 


When all programming has been completed, the data content 
of the memory should be verified by sequentially reading all 
words. Occasionally this verification will show that an extra 
undesired link has been fused. Should this occur, immediately 
check the programming equipment to make sure that all de- 
vice pins are firmly contacting the programming socket, that 
the input signal levels exhibit sufficient noise margins, and 
that the programming voltages are within the specified limits. 
All of these conditions must be maintained during program- 
ming. AMD PROMs are thoroughly tested to minimize un- 
wanted fusing; fusing extra bits is generally related to pro- 
gramming equipment problems. 








Parameter Description ; Min. Max. Units 
Vine | OWtHIGH Level Duing Progamming ———=SSCS~=~tCSC*‘aA*SSC*dtSCS*C« CC 
Vip | pu LOW Level During Programming S| | 
Venp | 1 Votage Owing Progamming SSCS YS 
Vor | Output Votiage During Progamming —SSSSS«d| StS CL SSCS |‘ 
Vonp | Votage on Outputs Nottobe Programmed ——=~=SSC*dT ~~ (Vege | ‘vot 
ionp | Curent ino Ouputs Notto bo Programmes | || 
dWVonVat | Reto of Ouput Votago Chango SSSS*d SSO 
dWVenuat | Pato ofE, Votago Change SSCS CSCO =C*;CSC( 
| [Programming Period FretAtemst —~SSSY SO «| tC 
[Programming Pariod = Subsoquent Atommts STO CYS Sao 











Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpeints. 
2. Delays t, through t, must be greater than 100ns; maximum delays of 1usec are recommended to minimize heating during pro- 
gramming. 
3. During ty, a user defined period, the output being programmed is switched to the toad R and read to determine if additional pulses 
are required. 
. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting. 










PROGRAMMING WAVEFORMS SIMPLIFIED PROGRAMMING DIAGRAM 


Voce Vonp 





BPM-015 
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Am27S15 


PROGRAMMING EQUIPMENT 


Generic programming boards and device adapters are avail- 
able from the sources listed below. In each case, the pro- 
gramming boards are used in these manufacturer's automatic 


programmers to program all AMD generic series bipolar 
PROMs; individual adapters are required for each basic part 
type in the series. 


SOURCE AND LOCATION 


PROGRAMMER MODEL(S) 


AMD GENERIC BIPOLAR 
PROM PERSONALITY BOARD 
Am27S15 

ADAPTERS AND 
CONFIGURATOR 


OBTAINING PROGRAMMED UNITS 


Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a 
TWX machine or time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 


ASCII BPNF 


An example of an ASCII tape in the BPNF format is shown 
below. They can be punched on any Teletype® or on a TWX 
or Telex machine. The format chosen provides relatively good 
error detection. Paper tapes must consist of: 


1. A leader of at least 25 rubouts. 
2. The data patterns for all 512 words, starting with word 0, in 
the following format: , 
a. Any characters, including carriage retum and tine feed, 
except “B”. 
The letter "B", indicating the beginning of the data 
word. 
c. A sequence of eight Ps or Ns, starting with output Q,. 
d. The letter “F’, indicating the finish of the data word. 
. Any text, including carriage return and line feed, except 
the letter “B”. 


b. 


TYPICAL PAPER TAPE FORMAT 


WORD ZERO (R) (2) 
COMMENT oe (R) @) 
®) @ 


Ceoeoesvesten 
@eeeoeescasen 


511 8B 
(R) = CARRIAGE RETURN 
(1.)= LINE FEED 


Data VO Corp. 
P.O. Box 308 
Issaquah, Wash. 98027 


Model 5, 7 and 9 
$09-1286-1 


715-1411-1 


Pro-Log Corp. 

2411 Garden Road 
Monterey, Ca. 93940 
MS00 and M920 


PM9058 


PA24-14 and 512 x 8 (L) 


Truth tables are also acceptable, however, much fess desir- 
able especially for larger density PROMs. Submission of a 
truth table requires the generation of a punched paper tape at 
the distributor or factory resulting in longer lead times, greater 
possibility of error, and higher cost. 


3. A trailer of at least 25 rubouts. 


A P is a HIGH logic level = 2.4 volts. 
An N is a LOW logic level = 0.4 volts. 


A convenient pattern to use for the data words is to prefix the 
word (or every few words) with the word number, then type 
the data word, then a comment, then carriage return and fine 
feed as shown below. There must be no characters between 
the B and the F except for the eight Ps and Ns. If an error is 
made in a word, the entire word must be canceiled with rub- 
outs back to the letter B, then the word re-typed beginning 
with the B. 


When TWxXing your tape, be sure the tape is in even parity. 
Parity is not necessary if the tape is mailed. 


RESULTING DEVICE TRUTH TABLE (E, AND E, LOW) 


Ag A7 Ag As Az Ag Ai Ag  Q7 Qg Qs Q, Q3 Q2 Q; Ay 


ZL eeermrrrerre <4 
rierwrirr 


ASCil PAPER TAPE 


ASCH ‘se 


eoococoocodao 


0000 
coo°o 
@eeeeeeeeeeeeoseerneeeeeeeeeeesne 
eooosd 
° oo00 8 


8 ‘P’e OR 'N's 


0000000000 


8‘P’s GR 'N's 


OPTIONAL COMMENTS MAY GE INSERTED HERE 


40 





Am27S15 


GENERIC SERIES CHARACTERISTICS 


The Am27S15 is a member of an Advanced PROM series in- 
corporating common electrical characteristics and pro- 
gramming procedures. All parts in this series are produced 
with a fusible link at each memory location storing a logic 
LOW and can be selectively programmed to a logic HIGH by 
applying appropriate voltages to the circult. 


Ali parts are fabricated with AMD's fast programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily im- 
plemented programming (and common programming personal- 
lty card sets) these products can be rapidly programmed to 
any customized pattern. Extra test words are pre-programmed 
during manufacturing to insure extremely high field program- 
ming yields, and produce excellent parametric correlation. 


Platinum-Silicide was selected as the fuse link material to 
achieve a weil controlled melt rate resulting in large non- 
conductive gaps that ensure very stable long term reliability. 
Extensive operating testing has proven that this low-field, 
large-gap technology offers the best reliability for fusible fink 
PROMs. 


Common design features include active loading of all critical 
AC paths regulated by a built-in temperature and voltage 
compensated bias network to provide excellent parametric 
performance over MIL supply and temperature ranges. Selec- 
tive feedback techniques have been employed to minimize de- 
lays through all critical paths producing the fastest speeds 
possible from Schottky processed PROMs. 


PHYSICAL DIMENSIONS 
Dual-in-Line 


24-Pin Hermetic 


ad, 





Am27S825 


4096-Bit Generic Series Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


e@ On chip edge triggered registers — Ideal for pipetined 
microprogrammed systems 

® Versatile synchronous and asynchronous enables for 

simplified word expansion 

Buffered common asynchronous PRESET and CLEAR inputs 

Space saving 24-pin package with 300 mil lateral centers 

Predetermined OFF outputs on power-up 

Fast 50ns address setup and 20ns clock to output times 

Excellent performance over the military range 

Performance pretested with N2 patterns 

Highly reliable, ultra-fast programming Platinum-Silicide fuses 

High programming yield 

Low current PNP inputs 

High current three-state outputs 

Common Generic PROM Series characteristics and 

programming procedures 


BLOCK DIAGRAM 


COLUMN TEST RAIL 


TEST WORD 0 


TEST WORD 1 


[restworo) 
PIII 


Ss 
CP &BIT EDGE-TRIGGERED REGISTER 


bobble 


Qe a 


efep ie 
uy Pabvabrdbvabraby 


GPM-071' Q, Q G2 GQ; & 


LOGIC SYMBOL 


Az Ay Ag As Ag Az Ag 


Am27S2S 
4K REGISTERED PROM 


Qo GQ; GQ. Q; Q@ Qs Q, Q, 


Vec = Pin 24 


es GND = Pin 12 


13 14 18 16 17 


BPM-072 
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FUNCTIONAL DESCRIPTION 


The Am27S25 Is an electrically programmable Schottky TTL read only 
memory incorporating true D-type, master-slave data registers on chip. 
This device features the versatile 512 word by 8 bit organization and is 
available in the three-state Am27S25 output version. Designed to op- 
timize system performance, this device also substantially reduces the 
cost and size of pipelined microprogrammed systems and other designs 
wherein accessed PROM data is temporarily stored in a register. The 
Am27S25 also offers maximal flexibility for memory expansion and data 
bus control by providing both synchronous and asynchronous output 
enables. 


When Vcc power is first applied, the synchronous enable (Es) flip- 
flop will be in the set condition causing the outputs, Qp-Q7, to be in the 
OFF or high mpedance state. Reading data is accomplished by first 
applying the binary word address to the address inputs, Ag-Ag, and alogic 
LOW to the synchronous output enable, Es. During the address setup 
time, stored data is accessed and loaded into the master flip-flops of the 
data register. Since the synchronous enable setup time is less than the 
address setup requirement, additional decoding delays may occur in the 
enable path without reducing memory performance. Upon the next 
LOW-to-HIGH transition of the clock, CP, data is transferred to the slave 
flip-flops which drive the output buffers. Providing the asynchronous 
enable, E, is also LOW, stored data will appear on the outputs, Qp-Q7. If 
Es is HIGH when the positive clock edge occurs, outputs go to the OFF or 
high impedance state. The outputs may be disabled at any time by 
switching E to a HIGH level. Following the positive clock edge, the 
address and synchronous enabie inputs are free to change; changes do 
not affect the outputs until another positive clock edge occurs. This unique 
feature allows the PROM decoders and sense amplifiers to access the 
next location while previously addressed data remains stable on the 
outputs. For less complex applications either enable may be effectively 
eliminated by tying it to ground. 


The on-chip, edge triggered register simplifies system timing since the 
PROM clock may be derived directly from system clock without introduc- 
ing dangerous race conditions. Other register timing requirements are 
similar to those of standard Schottky registers and are easily tm- 
plemented. 


The Am27S25 has buffered asynchronous PRESET and CLEAR inputs. 
These functions are common to all registers and are useful during power 
up timeout sequences. With outputs enabled the PS input asserted LOW 
will cause all outputs to be set to a logic 1 (HIGH) state. When the CLR 
input is LOW, the internal flip-flops of the data register are reset and, a 
logic 0 (LOW) will appear on all outputs. These functions will control the . 
state of the data register, independent of ail other inputs but exclusive of 
each other. 


CONNECTION DIAGRAM — Top View 


Veco Ags E CLR Es CP GQ, Q, Qs Q Qs; 


20 19 #18 #17 #16 


As 


Note: Pin 1 is marked for orientation. 
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GENERIC SERIES CHARACTERISTICS 


The Am27S25 is a member of an Advanced PROM series incor- 
porating common electrical characteristics and programming 
procedures. All parts in this series are produced with a fusible 
link at each memory location storing a logic LOW and can be 
selectively programmed to a logic HIGH by applying appropriate 
voltages to the circuit. 

All parts are fabricated with AMD's fast programming highly reli- 
able Platinum-Silicide Fuse technology. Utilizing easily im- 
plemented programming (and common programming personality 
card sets) these products can be rapidly programmed to any 
customized pattern. Extra test words are pre-programmed during 
manufacturing to insure extremely high field programming yields, 
and produce excellent parametric correlation. 









Platinum-Silicide was selected as the fuse link material to 
achieve a well controlled melt rate resulting in large non- 
conductive gaps that ensure very stable tong term reliability. 
Extensive operating testing has proven that this low-field, large- 
gap technology offers the best reliability for fusible link PROMs. 


Common design features include active loading of all critical AC 
paths regulated by a built-in temperature and voltage compen- 


~ Sated bias network to provide excellent parametric performance 


over MIL supply and temperature ranges. Selective feedback 
techniques have been employed to minimize delays through all 
critical paths producing the fastest speeds possible from 
Schottky processed PROMs. 


MAXIMUM RATINGS (Above which the useful life may be impaired) 











Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous -0.5V to +7.0V 


DC Voltage Applied to Outputs (Except During Programming) 





—0.5V to +Voc max. 








DC Voltage Applied to Outputs During Programming 21V 
Output Current into Outputs During Programming (Max. Duration of 1 sec.) 200mA 
DC Input Voltage -0.5V to +5.5V 


DC [nput Current 


OPERATING RANGE 





—30mA to +5mA 





COM'L AM27S25XC Ta = Oto 75°C Vec = 5.0V +5% 
MIL AM27S25XM Te = —55 to +125°C Voc = 5.0V +10% 


ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Uniess Otherwise Noted) 


PRELIMINARY DATA 


Output HIGH Voltage 
Output LOW Voltage 

3 Vin = Vin OF Vit 
Input HIGH Level! 


Input LOW Level 


All inputs = GND 
Voc = MAX. 


Notes: 1. Typical limits are at Voc = 5.0V and Ta = 25°C. 


Test Conditions Min 


Vin = Von OF Vir 


Vec = MIN., lo, = 16mA 





2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but are periodically sampted. 





Am27$825 
SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


Ta = 25°C 

N A 

PRE!.{MINARY DATA Veo = 5.0V COM'L MIL 

Parameter Description Test Conditions Typ Min Max Min Max Units 


Address to CP (HIGH) Setup Time 
| ty(A) | Address to CP (HIGH) Hold Time 


tpy_(CP) Delay from CP (HIGH) to Output 
tpiy(CP) (HIGH or LOW) 

twH(CP) ; 

tw. (CP) CP Width (HIGH or LOW) 


Liss) | Esto CP (HIGH) Setup Time 
| twEs) | EstoCP(HIGH) Hold Time 
CLEAR Pulse Width (LOW) | 
E 


| tezutCP) ee C, = 30pF 
t CP HIGH or LO yy” C= 
pzu(CP) ( ca @ S, is closed for tp2, 
tpz(E) Delay from E (LOW) to Active Outpit and open for tp2y 
tpz1(E) (HIGH or LOW) 
tpiz(CP) Delay from E (HIGH) to Inactive Output 
tpHz(CP) (OFF or High Impedance) GL = SAF {Note 1) 
S, closed for tp, 2 


tpiz (E) Delay from E (HIGH to [Inactive Output and open for tpyz 
tpyz(E) (OFF or High tmpedance) 


Notes: 1. tpyz and tp_z are measured to the Voy, — 0.5V and Vo, + 0.5V output levels respectively. All other switching parameters are tested from and 
to the 1.5V threshold levels. 
2. Tests are performed with input 10 to 90% rise and fall times of Sns or tess. 





SPM-074 


KEY TO TIMING DIAGRAM 


WAVEFORM INPUTS OuTPUTS WAVEFORM INPUTS OuTPUTS 


PERMITTED UNKNOWN 


WILL GE Wea 

¥ LINE t$ HIGH 

eli “ oe . CHANGING WHY tMPEOANCE 
FROM H TOL “OFF” STATE 


WILL BE 
CHANGING 
FROM L TOH 


DON’T CARE: CHANGING: 
MUST BE WILt BE 
STEADY STEADY WX. ANY CHANGE STATE 


MAY CHANGE 
FROM L TOH 
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PROGRAMMING 


The Am27S25 is manufactured with a conductive Platinum- 
Silicide tink at each bit location. The output of the memory with 
the link in place is LOW. The fusible links are opened one at a 
time by passing current through them from a 20 volt supply 
which is applied to the memory output after the E input is at a 
logic HIGH. Current is gated through the addressed fuse by 
raising the E input from a logic HIGH to 15 volts. After 50 sec, 
the 20 volt supply is removed, the chip is enabled and the CP 
input is clocked. Each data verification attempt must be pre- 
ceded by a positive going (LOW-to-HIGH) clock edge to load the 
array data into the on-chip register. The output level is then 
sensed to determine if the link has opened. Most links will open 
within 50 yxsec. Occasionally a link will be stronger and require 
additional programming cycles. The recommended duration of 
additional programming periods is 5 msec. If a link has not 
opened after a total elapsed programming time of 400 msec, 
further programming of the device should not be attempted. 
Successive links are programmed in the same manner until all 
desired bit locations have been programmed to the HIGH level. 


Typical current into an output during programming will be approx- 
imately 140mA until the fuse link is opened, after which the 


PROGRAMMING PARAMETERS 
Parameter Description 
Vecpe Vec During Programming - 
Vinp 
Vitp 


Venp 


Input HIGH Level During Programming 
Input LOW Level During Programming 
E Voltage During Programming 
Vop Output Voltage During Programming 
Vone Voltage on Outputs Not to be Programmed 
lone Current into Outputs Not to be Programmed 
d(Vop)/at 


d(Ven)/at 


Rate of Output Voltage Change 
Rate of E Voltage Change 


Programming Period ~ First Attempt 
P 


Programming Period — Subsequent Attempts 


current drops to approximately 40mA. Current into the E pin 
when it is raised to 15 volts is typically 1.5mA. 


The memories may become hot during programming due to the 
large currents being passed. Programming cycles should not be 
continuously applied to one device more than 5 seconds to avoid 
heat damage. If this programming time is exceeded, all power to 
the chip including Vcc should be removed for a period of 5 
seconds after which programming may be resumed. 


When all programming has been completed, the data content of 
the memory should be verified by clocking and reading all words. 
Occasionally this verification will show that an extra undesired 
link has been fused. Should this occur, immediately check the 
programming equipment to make sure that all device pins are 
firmly contacting the programming socket, that the input signal 
levels exhibit sufficient noise margins, and that the programming 
voltages are within the specified limits. All of these conditions 
must be maintained during programming. AMD PROMs are 
thoroughly tested to minimize unwanted fusing; fusing extra bits 
is generally related to programming equipment problems. 


V/usec 
Vipsec 


psec 


Max 


msec 


. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints. 

. Delays t, through tg must be greater than 100 ns; maximum delays of 1 nsec are recommended to minimize heating during programming. 

. During t,, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses are 
required. 

. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting. 

. PS and CLA must be connected to Viyp during programming. 


PROGRAMMING WAVEFORMS SIMPLIFIED PROGRAMMING DIAGRAM 


Vonp 
R » 3001) 


Am27S25 


BPM-076 BPM-077 
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PROGRAMMING EQUIPMENT 


Generic programming boards and device adapters are avail- 
able from the sources listed below. In each case, the pro- 
gramming boards are used in these manufacturer's automatic 


SOURCE AND LOCATION 


PROGRAMMER MODEL(S) 


AMD GENERIC BIPOLAR 
PROM PERSONALITY BOARD 


Am27S25 
ADAPTERS AND 
CONFIGURATOR 


OBTAINING PROGRAMMED UNITS 


Programmed devices may be purchased from your distributor or 
Advanced Micro Devices. The program data should be submitted 
in the form of a punched paper tape and must be accompanied by 
a written truth table. The punched tape can be delivered with your 
order or may be transmitted over a TWX machine or time-sharing 
terminal. ASCII BPNF is our preferred paper tape format. 


ASCil BPNF 


An example of an ASCII tape in the BPNF format is shown below. 
They can be punched on any Teletype® or on a TWX or Telex 
machine. The format chosen provides relatively good error detec- 
tion. Paper tapes must consist of: 


1. A leader of at least 25 rubouts. 
2. The data patterns for all 512 words, starting with word 0, in the 
following format: 
a. Any characters, including carriage return and line feed, 
except “B”. 
. The letter “B”, indicating the beginning of the data word. 
. Asequence of eight Ps or Ns, starting with output Q;. 
. The letter “F”, indicating the finish of the data word. 
. Any text, including carriage return and line feed, except the 
letter “B”. 


TYPICAL PAPER TAPE FORMAT 


BPNPPNNNPF | WORD ZERO (R) © 
BPPPPPPNNF COMMENT FIELD (R) (1) 
BNNNPPPPNF ANY (R) (L) 
BNNNNNNNNF 

BPNNNNNNPF 

BNPPNPPNNF 

BPNNPPPNNE 


@eeavaevese 


ig6 


511 BNNNNPPPNF 
(R)= CARRIAGE RETURN 
(L)= LINE FEED 


DOD 
gge 
Ooh 


eocoooco0gco0od 


e000 
o9go090 


6 ‘P’s OR ‘N's 


Data VO Corp. 
P.O. Box 308 
tssaquah, Wash. $8027 


Model 5, 7 and 9 
$09-1286-1 


715-1617 


Am27S25 


programmers to program all AMD generic series bipolar 


PROMs; individual adapters are required for each basic part 


type in the series. 


Pro-Log Corp. 

2411 Garden Road 
Monterey, Ca. 93940 
Ms00 and M920 


PM9058 


PA24-16 and 512 x 8 (L) 


Truth tables are also acceptable, however, much fess desirable 
especially for larger density PROMs. Submission of a truth table 
requires the generation of a punched paper tape at the distributor 
or factory resulting in longer lead times, greater possibility of 
error, and higher cost. 


3. A trailer of at least 25 rubouts. 


A P is a HIGH logic level = 2.4 volts. 
An N is a LOW logic level = 0.4 volts. 


Aconvenient pattern to use for the data words is to prefix the word 
(or every few words) with the word number, then type the data 
word, then a comment, then carriage return and line feed as 
shown below. There must be no characters between the B and 
the F except for the eight Ps and Ns. If an error is made in a word, 
the entire word must be cancelled with rubouts back to the letter 
B, then the word re-typed beginning with the B. 


When TWXing your tape, be sure the tape is in even parity. Parity 
is not necessary if the tape is mailed. 


RESULTING DEVICE TRUTH TABLE 
(E AND E, LOW, PS AND CLR HIGH) 


As Ag Az Ag Ay Ap  Q7 Gg Qs GQ, Qs Q2 


Teeerrrrerer 
exrieieier 
eerrereers £ 


o0ag ooo oC O 


8 ‘P's OR N's 


OPTIONAL COMMENTS MAY GE INSERTED HERE 
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APPLYING THE Am27S25 IN BIPOLAR 
MICROCOMPUTERS 


With the advent of the Am2901 and Am2S03 4-bit micropro- 
cessor slices, the Am2910 bipolar microprogram sequencer 
and the Am27S25 registered PROM, the design engineer can 
upgrade the performance of existing systems or implement new 
systems taking advantage of the latest state-of-the-art 
technology in Low-Power Schottky integrated circuits. These 
devices, however, utilize a new concept in machine design not 
familiar to many design engineers. This technique is called 
microprogramming. 


Basically, a microprogrammed machine is one in which a coher- 
ent sequence of microinstructions is used to execute various 
commands required by the machine. If the machine is.a com- 
puter, each sequence of microinstructions can be made to exe- 
cute a machine instruction. All of the little elemental tasks per- 
formed by the machine in executing the machine instruction are 
called microinstructions. The storage area for these microinstruc- 
tions is usually called the microprogram memory. 


DATA Sus 


INSTRUCTION REGISTER 
a 


ADDRESS 


OE 


+Am27S21 


MAPPING PROMS 


OUTPUT 





12 


CARRY 


ZERO 


SIGN 





bs 
— = es ee 1: 


Figure 1. A Typical Computer Contro! Unit Using the Am27S25. 
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REGISTER! 
COUNTER 


[ rrrrrt™—~—“ONOCOSSNSCRCOSCtwtSSSS 









SUBROUTINE 
AND LOOP STACK 
MICROPROGRAM 
COUNTER REGISTER 
o R F 
NEXT ADDRESS 
MULTIPLEXER 
OUTPUT 


PC 


JL 


ADDRESS 
MCROPROGRAM MEMORY 


Am27S825 


PIPELINE REGISTER 


Lene 


NEXT 
ACDRESS SELECT 


APPLYING THE Am27S25 IN BIPOLAR 
MICROCOMPUTERS (Cont.) 


A microinstruction usually has two primary parts. These are: (1) 
the definition and control of all elemental micro-operations to be 
carried out and (2) the definition and contro! of the address of the 
next microinstruction to be executed. 


The definition of the various micro-operations to be carried out 
usually includes such things as ALU source operand selection, 
ALU function, ALU destination, carry control, shift control, inter- 
rupt control, data-in and data-out control, and so forth. The defi- 
nition of the next microinstruction function usually includes iden- 
tifying the source selection of the next microinstruction address 
and, in some cases, supplying the actual value of that micro- 
instruction address. 


Microprogrammed machines are usually distinquished from 
non-microprogrammed machines in the following manner. Older, 
non-microprogrammed machines implemented the contro! func- 
tion by using combinations of gates and flip-flops connected ina 
somewhat random fashion in order to generate the required 
timing and contro! signais for the machine. Microprogrammed 
machines, on the other hand, are normally considered highly 
ordered, particularly with regard to the control function field, and 
use high speed PROMs for control definition. In its simplest 
definition, a microprogram control unit consists of the micropro- 
gram memory and the structure required to determine the ad- 
dress of the next microinstruction. 


The microprogram memory control unit block diagram of Figure 
1 is easily implemented using the Am2910 and the Am27S25 
registered PROMs. This architecture provides a structured state 
machine design capable of executing many highly sophisticated 
next address control instructions. The Am2910 contains a next 
address multiplexer that provides four different inputs from 
which the address of the next microinstruction can be selected. 
These are the direct input (D), the register input (R), the program 
counter (PC), and file (F). The starting address decoder (map- 
ping PROM) output and the Am27S25's pipeline register output 
are connected together at the D input to the Am2910 and are 
operated in the three-state mode. 


The architecture of Figure 1 shows an instruction register capable 
of being loaded with a machine instruction word from the data 
bus. The op code portion of the instruction is decoded using a 
mapping PROM to arrive at a starting address for the micro- 
instruction sequence required to execute the machine instruc- 
tion. When the microprogram memory address is to be the first 
microinstruction of the machine instruction sequence, the 
Am2910 next address control selects the multiplexer D input and 
enables the three-state output from the mapping PROM. When 
the current microinstruction being executed is selecting the next 
microinstruction address as a JUMP function, the JUMP address 
will be available at the multiplexer D input. This is accomplished 
by having the Am2910 select the next address multiplexer D input 
and also enabling the three-state output of the pipeline register 
branch address field. The register enabte input to the Am2910 
can be grounded so that this register will load the value at the 
Am2910 D input. The value at D is clocked into the Am2910's 
register (R) at the end of the current microcycle, which makes the 
D value of this microcycle available as the R value of the next 
microcycle. Thus, by using the branch address field of two se- 
quential microinstructions, a conditional JUMP-TO-ONE-OF- 
TWO-SUBROUTINES or a conditional JUMP-TO-ONE-OF- 
TWO-BRANCH-ADDRESSES can be executed by either setect- 
ing the D input or the R input of the next address multiplexer. 


When sequencing through continuous microinstructions in the 
Am27S25 microprogram memory, the program counter in the 
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Am2910 is used. Here, the control logic simply selects the PC 
input of the next address multiplexer. In addition, most of these 
instructions enable the three-state outputs of the Am27S25 
pipeline register associated with the branch address field, which 
allows the register within the Am2910 to be loaded. The 5 x 12 
stack in the Am2910 is used for looping and subroutining in 
microprogram operations. Up to five levels of subroutines or 
loops can be nested. Also, loops and subroutines can be inter- 
mixed as long as the five word depth of the stack is not exceeded. 


The Am27S25 contains a PRESET (PS) and a CLEAR (CLR) 
function that is useful for power-up operations and other initiali- 
zation functions. These signals can also be used to provide 
“trap” jumps to the all zeros or ones addresses in microprogram 
memory. 


The expansion scheme for increasing the depth of Am27S25 is 
shown in Figure 2. Note that no speed degradation results when 
devices are cascaded. This is because the decode of the 
Am74S139 is in parallel with the PROM access time. 


In order to provide an overall view of a typical Am2900 Bipolar 
Microprocessor, the block diagram of Figure 3 is presented. 
Here, the computer control unit (CCU) using the Am2910 and 
Am27S25 registered PROMs is depicted. tn addition, the typical 
connection scheme for the Am2903 Bipolar Microprocessor 
slices is shown. The four Am2903 devices in the block diagram 
form a typical 16-bit architecture. Also shown in Figure 3 is the 
general connection for the Am2914 Priority Interrupt Controller 
and the Am2920 as a Memory Address Register. 


The block diagram also shows the Am2917 as the bus interface 
unit. Note that the Am2917 can interface directly with a data bus 
and the drive levels and receive levels are such that the instruc- 
tion register can be built using standard Low-Power Schottky 
devices. This is possible because the receiver threshold on the 
Am2917 is designed identically to the thresholds on standard 
power Schottky and the Low-Power Schottky devices. 





MiICROPROGRAM MEMORY OUTPUT 


BPM-080 
Figure 2. Word Expansion Scheme for the Am27S25. 


Am27$25 





Figure 3. Typical Bipolar Microcomputer Using the Am27S25. 
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USING THE Am27S25 IN A PIPELINED ARCHITECTURE 


ie: STATUS 


REGISTER 


A Register at the Microprogram Memory output contains the One level pipeline provides better speed than the architecture to 

microinstruction being executed. The microprogram memory and the left. The Microprogram Memory and the Am2903 array are in 

Am2903 delay are in series. Conditional branches are executed parallel speed paths instead of in series. This is the recom- 

on same cycle as the ALU operation generating the condition. mended architecture for Am2900 designs. Note that the 
Am27S25 reduces the parts count of the microprogram mem- 
Ory/pipeline by a factor of two. 


PHYSICAL DIMENSIONS 
Dual In-Line 
24-Pin Slim Cerdip 


ORDERING INFORMATION 


Package Temperature Order 
Type Range Number 


Three-State Outputs 


Hermetic DIP 0 to 75°C AM27S25DC 
Hermetic DIP —55 to +125°C AM27S25DM 
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Am273S27 


4096-Bit Generic Series Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


e@ On chip edge triggered registers — Ideal for pipelined 
microprogrammed systems 

@ Versatile synchronous and asynchronous enables for 
simplified word expansion 

@ Predetermined OFF outputs on power-up 

e Fast 50ns address setup and 20ns clock to output times 

® Excellent performance over the mititary range 

@ Performance pretested with N2 patterns 

®@ Space saving 22 pin package 

@ Highly reliable, ultra-fast programming Platinum-Siticide fuses 

@ High programming yield 

@ Low current PNP inputs 

@ High current open collector and three-state outputs 

@ Common Generic PROM Series characteristics and pro- 
gramming procedures 


BLOCK DIAGRAM 


COLUMN TEST RAIL 


2 
reson 


TEST WORD 1 


[est oro 
MMIII 


~c 10F 8 
Ar C COLUMN ae, 8 x 1 OF 8 MULTIPLEXER 
e: DECODER 


cP © 
Es © 


| oon EDGE TRIGGERED reaisren| 


eae 


"TPES R Sw 


LOGIC SYMBOL 


19 20 21 12 3 4 § 6 


Ag Ay Az Az Ag Ag Ag Az Ag 


Qo GQ; G2 Q3 Q, Qs Qs Q, 


Vec = Pin 22 
7 & 9 10 12 13 14 18 GND = Pin 11 


GPM-037 
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FUNCTIONAL DESCRIPTION 


The Am27S26 and Am27S27 are electrically programmable 
Schottky TTL read only memories incorporating true D-type, 
master-slave data registers on chip. These devices feature the 
versatile 512 word by 8 bit organization and are available in both 
the open collector Am27S26 and three-state Am27S27 output 
versions. Designed to optimize system performance, these de- 
vices also substantially reduce the cost of pipelined micropro- 
grammed system and other designs wherein accessed PROM 
data is temporarily stored in a register. The Am27S26 and 
Am27S27 also offer maximal flexibility for memory expansion 
and data bus contro! by providing both synchronous and asyn- 
chronous output enables. 


When Vec power is first applied, the synchronous enable (Es) 
flip-flop will be in the set condition causing the outputs, Qo-Q7, 
to be in the OFF or high impedance state, eliminating the 
need for a register clear input. Reading data is accomplished 
by first applying the binary word address to the address in- 
puts, Ap-Ag, and a logic LOW to the synchronous output ena- 
ble, Es. During the address setup time, stored data is acces- 
sed and loaded into the master flip-flops of the data register. 
Since the synchronous enable setup time is less than the ad- 
dress setup requirement, additional decoding delays may 
occur in the enable path without reducing memory perfor- 
mance. Upon the next LOW-to-HIGH transition of the clock, 
CP, data is transferred to the slave flip-flops which drive the 
output buffers. Providing the asynchronous enable, E, is also 
LOW, stored data will appear on the outputs, Qo-Qy. If Es is 


‘HIGH when the positive clock édge occurs, outputs go to the 


OFF or high impedance state. The outputs may be disabled at 
any time by switching E to a HIGH level. Following the posi- 
tive clock edge, the address and synchronous enable inputs 
are free to change; changes do not affect the outputs until 
another positive clock edge occurs. This unique feature allows 
the PROM decoders and sense amplifiers to access the next 
location while previously addressed data remains stable on 
the outputs. For less complex applications either enable may 
be effectively eliminated by tying it to ground. 


The on-chip, edge triggered register simplifies system timing 
since the PROM clock may be derived directly from system clock 
without introducing dangerous race conditions. Other register 
timing requirements are similar to those of standard Schottky 
registers and are easily implemented. 


CONNECTION DIAGRAM 
Top View 


Es Cp 


Note: Pin 1 is marked for orientation. 





GENERIC SERIES CHARACTERISTICS 


The Am27S26 and Am27S27 are members of an Advanced 
PROM series incorporating common electrical characteristics 
and programming procedures. All parts in this series are pro- 
duced with a fusible fink at each memory tocation storing a logic 
LOW and can be selectively programmed to a logic HIGH by 
applying appropriate voltages to the circuit. 


All parts are fabricated with AMD's fast programming highly reli- 
able Platinum-Silicide Fuse technology. Utilizing easily im- 
plemented programming (and commen programming personality 
card sets) these products can be rapidly programmed to any 
customized pattern. Extra test words are pre-programmed during 
manufacturing to insure extremely high field programming yields, 
and produce excellent parametric correlation. 


Am27S26 ¢ Am27S27 


Piatinum-Silicide was selected as the fuse link material to 
achieve a well controlled melt rate resulting in large non- 
conductive gaps that ensure very stable long term reliability. 
Extensive operating testing has proven that this low-field, large- 
gap technology offers the best reliability for fusible tink PROMs. 


Common design features include active loading of all critical AC 
paths regulated by a built-in temperature and voltage compen- 
sated bias network to provide excellent parametric performance 
over MIL supply and temperature ranges. Selective feedback 
techniques have been employed to minimize delays through all 
critical paths producing the fastest speeds possible from 
Schottky processed PROMs. 





MAXIMUM RATINGS (Above which the useful life may be impaired) 











Storage Temperature -—65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Supply Voltage to Ground Potential (Pin 22 to Pin 11) Continuous —0.5V to +7.0V 





DC Voitage Applied to Outputs (Except During Programming) —0.5V to +Voco max. 






























DC Voltage Applied to Outputs During Programming 21V 
Output Current into Outputs During Programming (Max. Duration of 1 sec.) 200mA 
DC input Voltage —0.5V to +5.5V 
DC Input Current —-30mA to +5mA 
OPERATING RANGE 
ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) 
PRELIMINARY DATA 
Typ. 
Parameters Description Test Conditions Min. (Note 1) Max. Units 
Voc = MIN., lon = —2.0mMA 
(Am27S27 only) Output HIGH Voltage Vin = Vin or Vip | Volts 
Voc = MIN., Io. = 16mA 
Output LOW Voltage Vin = Vin oF Vib Volts 
Volts 


Guaranteed input logical HIGH 

va | input HIGH Level voltage for ail inputs 
Guaranteed input logical LOW 

| inpur LOW Covel voltage for all inputs 


tu «| input LOW Current Voc = MAX., Vin = 0.45V 


Tmput GH Curent | Voc =WAK.Viw=arv | 

[input HGH Curent | Veo = MAK. Vw=85v | 

Breer ony | Ovo Sror eur crent | Yoo = MAK. Your =avie2) | 20 | 40 
[rower sumaycurent | Goren || 
: — 

nd re 

a 

ar 

ane! ie a 

re ae 


Vou 
Vor 
Vin 
le 

! 


\) 


Input Clamp Voltage Voc = MIN., lin. = —18mMA 
| [vo = 450 | 
"| Am27S27 | Vo = 2.4V 


Output Leakage Current 


Input Capacitance Vin = 2.0V @ f = 1MHz (Note 3) 
Output Capacitance _ | Vout = 2.0V @ f = 1MHz (Note 3) 


Notes: 1. Typical limits are at Voc = 5.0V and Ta, = 25°C. 
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters aro not 100% tested, but are periodically sampled. 
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Am26S26 * Am27S27 
SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


PRELIMINARY DATA 
Typ 
5V COM’L MIL 
Parameter Description Test Conditions 25°C Min Max Min Max Units 


t5(A) Address to CP (HIGH) Setup Time 
f(A) | Address to CP (HIGH) Hold Time 


| tex (CP) | Delay from CP (HIGH) to Output 
tprH(CP) | (HIGH or LOW) S, closed. 


(See AC Test 
CP Width (HIGH or LOW) Load below) 


Es to CP (HIGH) Setup Time 


ty(Es) Es to CP (HIGH) Hold Time 


tpz.(CP) | Delay from CP (HIGH) to Active 
t CP) | Output (HIGH or LOW) (Note 1 
pzn(C bai — bal S, closed for tp2, 
tpz_(E) Delay from E (LOW) to Active and open for tp744 
tpzp(E) Output (HIGH or LOW) (Note 1) 
tp_z(CP) | Delay from CP (HIGH) to inactive Output 
tpHz(CP) | (OFF or High Impedance) (Note 1) C_ = S5pF (Note 2) 
= = S, Closed for tp; 7 
tpiz(E) | Delay from E (HIGH) to Inactive Output | and open for tpyz 
tpyz(E) | (OFF or High Impedance) (Note 1) 
Notes: 1. tpyz and tpz}, apply to the three-state Am27S27 only. 
2. tpyz and tp; z are measured to the Vo}, — 0.5V and Vo, + 0.5V output levels respectively. All other switching parameters are tested from and 


to the 1.5V threshold levels. 
3. Tests are performed with input 10% to 90% rise and fall times of 5ns or less. 





AC TEST LOAD KEY TO TIMING DIAGRAM 


WAVEFORM OUTPUTS | WAVEFORM INPUTS OUTPUTS 
DON'TCARE: CHANGING; 

plant ANY CHANGE STATE 
PERMITTED UNKNOWN 


WILL BE Tiicerte Meld 
mosh ly CHANGING WHE IMPEDANCE 
FROMH TOL “OFF” STATE 


WILL BE 
MAY CHANGE CHANGING 


FROMLTOH = eRnOoML TOM 
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- PROGRAMMING 


The Am27S26 and Am27S27 are manufactured with a conduc- 
tive Platinum-Silicide link at each bit location. The output of the 
memory with the link in place is LOW. The fusible links are 
opened one at a time by passing current through them from a 20 
volt supply which is applied to the memory output after the E 
input is at a logic HIGH. Current is gated through the addressed 
fuse by raising the E input from a logic HIGH to 15 volts. After 
50 usec, the 20 volt supply is removed, the chip is enabled and 
the CP input is clocked. Each data verification attempt must be 
preceded by a positive going (LOW-to-HIGH) clock edge to load 
the array data into the on-chip register. The output level is then 
sensed to determine if the link has opened. Most links will open 
within 50 ysec. Occasionally a link will be stronger and require 
additional programming cycles. The recommended duration of 
additional programming periods is 5 msec. If a link has not 
opened after a total elapsed programming time of 400 msec, 
further programming of the device should not be attempted. Suc- 
cessive links are programmed in the same manner until! all de- 
sired bit locations have been programmed to the HIGH level. 


Typical current into an output during programming will be approx- 
imately 140mA until the fuse link is opened, after which the 


PROGRAMMING PARAMETERS 
Parameter Description 
Vecp Voc During Programming 
ViHP 
Vite 
VENP 
Vop 
Vonp 
lone 
d(Vop)/dt 


d(Ven)/dt 


Input HIGH Level During Programming 
input LOW Level During Programming 

E Voltage During Programming 

Output Voltage During Programming 
Voltage on Outputs Not to be Programmed 
Current into Outputs Not to be Programmed 
Rate of Output Voltage Change 

Rate of E Voltage Change 


; Programming Period — First Attempt 
P 


Programming Period — Subsequent Attempts 


Am27S826 « Am27S27 


current drops to approximately 40mA. Current into the E pin when 
it is raised to 15 volts is typically 1.5mA. 


The memories may become hot during programming due to the 
large currents being passed. Programming cycles should not be 
continuously applied to one device more than 5 seconds to avoid 
heat damage. If this programming time is exceeded, all power to 
the chip including Vcc should be removed for a period of 5 
seconds after which programming may be resumed. 


When all programming has been completed, the data content of 
the memory should be verified by clocking and reading all words. 
Occasionally this verification will show that an extra undesired 
link has been fused. Should this occur, immediately check the 
programming equipment to make sure that all device pins are 
firmly contacting the programming socket, that the input signal 
levels exhibit sufficient noise margins, and that the programming 
voltages are within the specified limits. All of these conditions 
must be maintained during programming. AMD PROMs are 
thoroughly tested to minimize unwanted fusing; fusing extra bits 
is generally related to programming equipment problems. 


Vinzsec 
Viusec 
psec 
msec 


Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints. 
. Delays t, through tg must be greater than 100 ns; maximum delays of 1 usec are recommended to minimize heating during programming. 
. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additiona! pulses are 
required. 
. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting. 


PROGRAMMING WAVEFORMS SIMPLIFIED PROGRAMMING DIAGRAM 





54 


Am27S26 * Am27S27 






PROGRAMMING EQUIPMENT 


Generic programming boards and device adapters are avail- programmers to program all AMD generic series bipotar 


able from the sources listed below. In each case, the pro- PROMs; individual adapters are required for each basic part 
gramming boards are used in these manufacturer's automatic type in the series. 






















SOURCE AND LOCATION Data I/O Corp. Pro-Log Corp. 
P.O. Box 308 2411 Garden Road 
Issaquah, Wash. $8027 Monterey, Ca. 93940 
PROGRAMMER MODEL(S) Model 5, 7 and 9 M900 and M920 
AMD GENERIC BIPOLAR 909-1286-1 PMS9058 
PROM PERSONALITY BOARD 
Am27S26 ¢ Am27S27 715-1412-2 PA22-4 and 512 x 8 (L) 
ADAPTERS AND 


CONFIGURATOR 


OBTAINING PROGRAMMED UNITS 


Programmed devices may be purchased from your distributor or Truth tables are also acceptable, however, much less desirable 
Advanced Micro Devices. The program data should be submitted especially for larger density PROMs. Submission of a truth table 
in the form of a punched paper tape and must be accompanied by requires the generation of a punched paper tape at the distributor 
a written truth table. The punched tape can be delivered with your —— or factory resulting in longer tead times, greater possibility of 
order or may be transmitted over a TWX machine or time-sharing error, and higher cost. 

terminal. ASCil BPNF is our preferred paper tape format. 












ASCIi!l BPNF 


An example of an ASCIl tape in the BPNF format is shown below. 3. A trailer of at least 25 rubouts. 
They can be punched on any Teletype® or on a TWX or Telex A P is a HIGH logic level = 2.4 volts. 
machine. The format chosen provides relatively good error detec- An N is a LOW logic level = 0.4 volts. 
tion. Paper tapes must consist of: 







1. A leader of at least 25 rubouts. Aconvenient pattern to use for the data words is to prefix the word 
2. The data patterns for all 512 words, starting with word 0, in the (or every few words) with the word number, then type the data 
following format: word, then a comment, then carriage return and line feed as 
a. Any characters, including carriage return and fine feed, shown below. There must be no characters between the B and 
except “B”. the F except for the eight Ps and Ns. If an error is made in a word, 
b. The letter “8”, indicating the beginning of the data word. the entire word must be cancelled with rubouts back to the letter 
c. A sequence of eight Ps or Ns, starting with output Q,. B, then the word re-typed beginning with the B. 
d. The letter “F’”, indicating the finish of the data word. | 
e. Any text, including carriage return and line feed, except the When TWxing your tape, be sure the tape is in even parity. Parity 


letter “B”. is not necessary if the tape is mailed. 






TYPICAL PAPER TAPE FORMAT RESULTING DEVICE TRUTH TABLE (E AND Ec, LOW) 

























g¢$  BPNPPNNNPF WORD ZERO (R) () 














BPPPPPPNNF COMMENT FIELD (R) (L) Ag A7 Ag As Ay Ag Az Ay Ap  Q7 Qg Qs Qq G3 Q2 Qy A 
$$2 BNNNPPPPNF ANY (R) ©) LeuRUeee’ H 

BNNNNNNNNF TEXT (R) (L) Lobbebe toe H L 
$94  BPNNNNNNPF CAN (R) (1) inn eae: : 

BNPPNPPNNF GO (R) (1) b(t bk Me OL H 
¢¢6  BPNNPPPNNF HERE (R) () LttutHtLH L 
: ee cce cesar ° Lotte HH Et L 
511 BNNNNPPPNF END (R) () : 
(R)= CARRIAGE RETURN H 





(L)= LINE FEED 





ecaooo0oo000c090 goooceoco0g°0 


eoo0oo 


8 'P’a OR ‘N's 


OPTIONAL COMMENTS MAY BE INSERTED HERE 
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APPLYING THE Am27S26 AND Am27S27 IN BIPOLAR 
MICROCOMPUTERS 


With the advent of the Am2801 and Am2903 4-bit microprocessor nology in Low-Power Schottky integrated circuits. These de- 
slices, the Am2910 bipolar microprogram sequencer and the vices, however, utilize a new concept in machine design not 
Am27S26/27 registered PROM, the design engineer can up- familiar to many design engineers. This technique is called 
grade the performance of existing systems or implement new microprogramming. 

systems taking advantage of the latest state-of-the-art tech- 


DATA BUS 


(INSTRUCTION REGISTER 
OP CODE 


ADDRESS | Am2910 | 
3-Am27S2 OE 


1 
MAPPING PROMS 


OUTPUT 





REGISTER/ STACK 
COUNTER POINTER 
SUBROUTINE 
AND LOOP STACK 


12 





12 









ZERO 
MICROPROGRAM 
SIGN REGISTER 
INRPT 
ETc 
D R F PC 
ETC 











—_—_—_——— | ee ee 





NEXT ADDRESS 
MULTIPLEXER 
OUTPUT 


SS ee eee ee 


JL 


MICROPROGRAM MEMORY 






Am27S826/27'S 


PIPELINE REGISTER 
BRANCH NEXT 
ADDRESS ADDRESS SELECT 


ooo 


i 


Fig. 1. A Typical Computer Control Unit using the Am27S26/27. BPM-044 
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APPLYING THE Am27S26 and Am27S27 IN BIPOLAR 
MICROCOMPUTERS (Cont.) 


Basically, a microprogrammed machine is one in which a coher- 
ent sequence of microinstructions is used to execute various 
commands required by the machine. If the machine is a com- 
puter, each sequence of microinstructions can be made to exe- 
cute a machine instruction. All of the little elemental tasks per- 
formed by the machine in executing the machine instruction are 
called micrcinstructions. The storage area for these microinstruc- 
tions is usually called the microprogram memory. 


A microinstruction usually has two primary parts. These are: (1) 
the definition and control of ail elemental micro-operations to be 
carried out and (2) the definition and control of the address of the 
next microinstruction to be executed. 


The definition of the various micro-operations to be carried out 
usually includes such things as ALU source operand selection, 
ALU function, ALU destination, carry control, shift control, inter- 
rupt control, data-in and data-out control, and so forth. The defi- 
nition of the next microinstruction function usually includes iden- 
tifying the source selection of the next microinstruction address 
and, in some cases, supplying the actual! vatue of that micro- 
instruction address. 


Microprogrammed machines are usually distinquished from 
non-microprogrammed machines in the following manner. Older, 
non-microprogrammed machines implemented the contro! func- 
tion by using combinations of gates and flip-flops connected in a 


somewhat random fashion in order to generate the required - 


timing and control signals for the machine. Microprogrammed 
machines, on the other hand, are normally considered highly 


ordered, particularly with regard to the control function field, and — 


use high speed PROMs for control definition. In its simplest 
definition, a microprogram control unit consists of the micropro- 
gram memory and the structure required to determine the ad- 
dress of the next microinstruction 


The microprogram memory control unit block diagram of Figure 1 
is easily implemented using the Am2910 and the Am27S26/27 


registered PROM's. This architecture provides a structured state 


machine design capable of executing many highly sophisticated 
next address control instructions. The Am2910 contains a next 
address multiplexer that provides four different inputs from which 
the address of the next microinstruction can be selected. These 
are the direct input (D), the register input (R), the program counter 
(PC), and the file (F). The starting address decoder (mapping 
PROM) output and the Am27S$26/27’s pipeline register output are 
connected together at the D input to the Am2910 and are oper- 
ated in the three-state mode. 


The architecture of Figure 1 shows an instruction register capable 
of being loaded with a machine instruction word from the data 
bus. The op code portion of the instruction is decoded using a 
mapping PROM to arrive at a starting address for the micro- 
instruction sequence required to execute the machine instruc- 
tion. When the microprogram memory address is to be the first 
microinstruction of the machine instruction sequence, the 
Am2910 next address control selects the multiplexer D input and 
enables the three-state output from the mapping PROM. When 
the current microinstruction being executed is selecting the next 
microinstruction address as a JUMP function, the JUMP address 
will be available at the multiplexer D input. This is accomplished 
by having the Am2910 select the next address multiplexer D input 
and also enabling the three-state output of the pipeline register 
branch address field. The register enable input to the Am2910 
can be grounded so that this register will load the value at the 
Am2910 D input. The value at D is clocked into the Am2910's 
register (R) at the end of the current microcycle, which makes the 
D value of this microcycle available as the R value of the next 


microcycle. Thus, by using the branch address field of two se- 
quential microinstructions, a conditional JUMP-TO-ONE-OF- 
TWO-SUBROUTINES or a conditional JUMP-TO-ONE-OF- 
TWO-BRANCH-ADDRESSES can be executed by either se- 
lecting the D input or the R input of the next address multiplexer. 


When sequencing through continuous microinstructions in the 
Am27S26/27 microprogram memory, the program counter in the 
Am2910 is used. Here, the control logic simply selects the PC 
input of the next address multiplexer. In addition, most of these 
instructions enable the three-state outputs of the Am27S26/27 
pipeline register associated with the branch address field, which 
allows the register within the Am2910 to be loaded. The 5 x 12 
stack in the Am2910 is used for looping and subroutining in 
microprogram operations. Up to five tevels of subroutines or 
loops can be nested. Also, loops and subroutines can be inter- 
mixed as long as the five word depth of the stack is not exceeded. 


The expansion scheme for increasing the depth of Am27S26/ 
27's is shown in Figure 2. Note that no speed degradation results 
when devices are cascaded. This is because the decode of the 
Am74S1339 is in parallel with the PROM access time. 


[In order to provide an overall view of a typical Am2900 Bipolar 
Microprocessor, the block diagram of Figure 3 is presented. 
Here, the computer contro! unit (CCU) using the Am2910 and 
Am27S26/27 registered PROM's is depicted. [n addition, the 
typical connection scheme for the Am2S03 Bipolar Microproces- 
sor slices is shown. The four Am2S03 devices in the block dia- 
gram form a typical 16-bit architecture. Also shown in Figure 3 is 
the general connection for the Am2914 Priority (nterrupt Control- 
fer and the Am2920 as a Memory Address Register. 


The block diagram also shows the Am2917 as the bus interface 
unit. Note that the Am2917 can interface directly with a data bus 
and the drive levets and receive levels are such that the instruc- 
tion register can be buiit using standard Low-Power Schottky 
devices. This is possible because the receiver threshold on the 
Am2917 is designed identically to the thresholds on standard 
power Schottky and the Low-Power Schottky devices. 





MICROPROGRAM MEMORY OUTPUT 


Fig. 2. Word Expansion Scheme for the Am27S26 
and Am27S27. 


BPM-045 
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BPM-046 


é 
é - 
4 
= 
3 


CONTRO: 
Fig. 3. Typical Bipolar Microcomputer using the Am27S26/27. 
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USING THE Am27S26/27 IN A PIPELINED ARCHITECTURE 


& STATUS 
REGISTER 


A Register at the Microprogram Memory output contains the One level pipeline provides better speed than the architecture to 
microinstruction being executed. The microprogram memory and the left. The Microprogram Memory and the Am2903 array are in 
Am2903 delay are in series. Conditional branches are executed parallel speed paths instead of in series. This is the recom- 
on same cycle as the ALU operation generating the 


condition. mended architecture for Am2900 designs. Note that the 
Am27S26/27 reduces the parts count of the microprogram mem- 


ipeli factor of two. 
ory/pipeline by a factor of two BPM-048 


PHYSICAL DIMENSIONS 
Dual In-Line 


22-Pin Hermetic 


ORDERING INFORMATION 


Package 
Type 


Hermetic DIP 
Hermetic DIP 


Hermetic DIP 
Hermetic DIP 


Temperature Order 
Range Number 


Open Collectors 


0°C to +75°C AM27S26DC 
—55°C to +125°C + AM27S26DM 


Three-State Outputs 


0°C to +75°C AM27S27DC 
—55°C to +125°C = AM27S27DM 
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Am27S28 e« 


Am27S29 


4096-Bit Generic Series Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


@ High Speed — 55ns max commercial range access time 

e Excellent performance over full MIL and commercial ranges 

® Highly reliable, ultra-fast programming Platinum-Silicide 
fuses 

@ High programming yield 

e@ Low current PNP inputs 

@ High current open collector and three-state outputs 

e Fast chip select 

e Access time tested with N? patterns 

@ Pin for pin replacements for industry standard products 

e Common Generic PROM series electrical characteristics 
and simple programming procedures. 


GENERIC SERIES CHARACTERISTICS 


The Am27S28 and Am27S29 are members of an Advanced 
PROM series incorporating common electrical characteristics 
and programming procedures. All parts in this series are pro- 
duced with a fusible link at each memory location storing a 
logic LOW and can be selectively programmed to a logic 
HIGH by applying appropriate voltages to the circuit. 


All parts are fabricated with AMD's fast programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily im- 
plemented programming (and common programming personal- 
ity card sets) these products can be rapidly programmed to 
any customized pattern. Extra test rows are pre-programmed 
during manufacturing to insure extremely high field program- 
ming yields, and produce excellent parametric correlation. 

Piatinum-Silicide was selected as the fuse link material to 


achieve a well controlled melt rate resulting in large non- 
conductive gaps that ensure very stable long term reliabilty. 


Extensive operating testing has proven that this low-field, 


large-gap technology offers the best reliability for fusible link 
PROMs. 


Common design features include active loading of all critical 
AC paths regulated by a built-in temperature and voltage 
compensated bias network to provide excellent parametric 
performance over MIL supply and temperature ranges. Selec- 
tive feedback techniques have been employed to minimize de- 
lays through all critical paths producing the fastest speeds 
possible from Schottky processed PROMs. 


ORDERING INFORMATION 


Order 
Number 


Package Temperature 
Type Range 


Open Collectors 


0°C to +75°C 
—55°C to +125°C 


Hermetic DIP 
Hermetic DIP 


AM27S28DC 
AM27S28DM 


Three-State Outputs 


O°C to +75°C 
—55°C to +125°C 


Hermetic DIP 
Hermetic DIP 


AM27S2SDC 
AM27S29DM 


FUNCTIONAL DESCRIPTION 


The Am27S28 and Am27S29 are high speed electrically pro- 
grammable Schottky read only memories. Organized in the in- 
dustry standard 512 x 8 configuration, they are available in both 
open collector Am27S28 and three-state Am27S29 output ver- 
sions. After programming, stored information is read on outputs 
Opo-O7 by applying unique binary addresses to Ag-Ag and hold- 
ing the chip select input, CS, at a logic LOW. If the chip select 
input goes to a logic HIGH, Og-O7 go to the off or high imped- . 
ance state. 


BLOCK DIAGRAM 


COLUMN TEST RAIL 


TEST ROW 0 


TEST ROW 1 


[rest nowy 
VP RIRIRI IIA 


=> 8 x 1 OF 8 MULTIPLEXER ; 


oe es ee ee ee 
pUserannnanneell 


® ® e e @ 
O% 0, O2 0, OO 


LOGIC SYMBOL 


12 3 4 5 16 17 16 19 


Ap Ay Az Ag Ag As Ag Ay Ag 
Am27S$28 
Am27$29 
512 X 8 PROM 


Op 0; O2 Oy Og Os Og O7 


CONNECTION DIAGRAM 
Top View 


Voc Ag Ay Ag As CS 07 Og Os 0, 


O2 O3 GND 
Note: Pin 1 is marked for orientation. 





Am27S28 « Am27S29 
MAXIMUM RATINGS (Above which the useful life may be impaired) 

















Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias —5§°C to +125°C 
Supply Voltage to Ground Potential (Pin 20 to Pin 10) Continuous | -0.5V to +7.0V 
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +Vce max. 
DC Voltage Applied to Outputs During Programming 21V 
Output Current into Outputs During Programming (Max. Duration of 1 sec.) 200mA 
DC Input Voltage —0.5V to +5.5V 


DC Input Current. —30mA to +5mA 





OPERATING RANGE 


COM’L Am27S28XC, Am27S29XC Ta = O°C to +75°C Voc = 5.0V +5% 
Am27S28XM, Am27S29XM Ta = -55°C to +125°C Vec = 5.0V +10% 






ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) 
PRELIMINARY DATA 


Typ. 
Parameters Description Test Conditions Min. (Note 1) Max. Units 


VOH Output HIGH Voltage Vices MS On sane 
(Am27S29 only) Vin = Vig or Vib 
Vcc = MIN.,, lo, 2 16mMA 
Vin = Vin of VIL 













Input HIGH Level Guaranteed input logical HIGH 
voltage for all inputs 
Vit Input LOW Level Guaranteed input togical LOW 
voltage for all inputs 


Input LOW Current Vcc = MAX., Vipyy 2 0.45V 
Input HIGH Current Vec = MAX., Vin 2 2.7V 


PM Input HIGH Current Vec = MAX., Vin 2 5.5V 


IL 
Isc Out Ark s 
put Short Circuit Current Vcc = MAX., V = 0.0V (Note 2} 


aaa 

a 

Icc Power Supply Current oowae = 
— 

ae 

as 


a | Voe2.4v__ 
tput Leaka t = 
Output Leakage Curren Vag = 2.4V Am27S29 | Vo = 2.4V 


only Vo = 0.4V 
Court Vout = 2.0V @f = 1 MHz (Note 3) 


Notes: 1. Typical timits are at Voc = 5.0V and Ta = 28°C. 
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but periodically sampled. 





g 
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
PRELIMINARY DATA 


Parameter 








en 
Tex | Enable Assess Tine 
en 


Am27S28 * Am27S29 













Description Test Conditions 


Address Access Time 














AC Test Load 
(See Notes 1-3) 


Enable Recovery Time 


. tag is tested with switch S, closed and C, = 30pF. 
. For open collector outputs, te, and ter, are tested with S,; closed to the 1.5V output level. C, = 30pF. 
. For three state outputs, te, is tested with C, = 30pF to the 1.5V level; S, is open for high impedance to HIGH tests and closed for high 


impedance to LOW tests. ter is tested with C, = SpF. HIGH to high impedance tests are made with S, open to an output voltage of Voy 
— 0.5V; LOW to high impedance tests are made with S, closed to the Vo, + 0.5V level. 


SWITCHING WAVEFORMS 


Note: Leve! on output while CS is HIGH is determined externally. 


KEY TO TIMING DIAGRAM PHYSICAL DIMENSIONS 
Dual-in-Line 


(NPUTS OUTPUTS 


20-Pin Hermetic 


MUST BE WILL GE 
STEADY STEADY 


WILL BE 
CHANGING 


MAY CHANGE 
FROMH TOL = EROMH TOL 


-v- a a Ge ae ae ae Ge Gt 
may cHance WILL SE —| [+ .008 min. 


CHANGING 
FROMLTOH = FROM L-TOH 


935 200 
te =| 
1 on 
DON’T CARE; CHANGING; TT 560 
ANY CHANGE STATE # non gno 
PERMITTEO UNKNOWN 200 _| searino 
PLANE 
1 
#3 Lag Las 


CENTER 
LINE tS HIGH 
(MPEOANCE 
“OFF” STATE 
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PROGRAMMING 


The Am27S28 and Am27S29 are manufactured with a conduc- 
tive Platinum-Silicide link at each bit location. The output of the 
memory with the link in place is LOW. The fusible links are 
opened one at a time by passing current through them from a 20 
volt supply which is applied to the memory output after the CS 
Input is at a logic HIGH. Current is gated through the addressed 
fuse by raising the CS input from a logic HIGH to 15 volts. After 
50 usec, the 20 volt supply is removed, the chip is enabled and 
the output level is sensed to determine if the link has opened. 
Most links will open within 50 «sec. Occasionally a link will be 
stronger and require additional programming cycles. The re- 
commended duration of additional programming periods is 5 
msec. If a link has not opened after a total elapsed programming 
time of 400 msec, further programming of the device should not 
be attempted. Successive links are programmed in the same 
manner until all desired bit locations have been programmed to 
the HIGH level. | 


Typical current into an output during programming will be ap- 
proximately 140mA until the fuse link is opened, after which 
the current drops to approximately 40mA. Current into the CS pin 
when it is raised to 15 volts is typically 1.5mA. 


PROGRAMMING PARAMETERS - 


Parameter Description 
Vecp Vcc During Programming 
Vine Input HIGH Level During Programming 
Vite input LOW Level! During Programming 
Vosp CS Voltage During Programming 
Vop Output Voltage During Programming 
Vonp Voitage on Outputs Not to be Programmed 
lone Current into Outputs Not to be Programmed 
d(Vop)/dt Rate of Output Voltage Change 
d(Venyat Rate of CS Voltage Change 

Programming Period — First Attempt 


t 
. Programming Period — Subsequent Attempts 


} 


The memories may become hot during programming due to 
the large currents being passed. Programming cycles should 
not be continuously applied to one device more than 5 sec- 
onds to avoid heat damage. If this programming time is ex- 
ceeded, all power to the chip including Vcc should be re- 
moved for a period of 5 seconds after which programming 
may be resumed. 


When all programming has been completed, the data content 
of the memory should be verified by sequentially reading all 
words. Occasionally this verification will show that an extra 
undesired link has been fused. Should this occur, immediately 
check the programming equipment to make sure that all de- 
vice pins are firmly contacting the programming socket, that 
the input signal tevels exhibit sufficient noise margins, and 
that the programming voltages are within the specified limits. 
All of these conditions must be maintained during program- 
ming. AMD PROMs are thoroughly tested to minimize un- 
wanted fusing; fusing extra bits is generally related to pro- 
gramming equipment problems. 


msec 


Notes: 1. All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints. 
. Delays t, through t, must be greater than 100ns; maximum delays of 1nsec are recommended to minimize heating during pro- 
gramming. 
. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses 
are required. 
. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting. 





PROGRAMMING WAVEFORMS SIMPLIFIED PROGRAMMING DIAGRAM 
Yocp Vonp 
ADDRESS Vine 
INPUTS Vine 
Vesp 
Ss 
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PROGRAMMED 
OUTPUT 
- Vou 
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Am27S28 * Am27S29 


PROGRAMMING EQUIPMENT 


Generic programming boards and device adapters are avail- programmers to program all AMD generic series bipolar 

able from the sources listed below. In each case, the pro- § PROMs; individual adapters are required for each basic part 

gramming boards are used in these manufacturer's automatic type in the series. 
SOURCE AND LOCATION Data /O Corp. 

P.O. Box 308 

Issaquah, Wash. 98027 

Model 5, 7 and 9 


909-1286-1 


Pro-Log Corp. 
2411 Garden Road 
Monterey, Ca. 93940 


MS00 and M920 
PM9058 


PROGRAMMER MODEL(S) 


AMD GENERIC BIPOLAR 
PROM PERSONALITY BOARD 


Am27S28 « Am27S29 715-1413 PA20-4 and 512 x 8 (L) 


ADAPTERS AND 
CONFIGURATOR 


OBTAINING PROGRAMMED UNITS 


Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a 
TWX machine or time-sharing terminal. ASCI! BPNF is our 
preferred paper tape format. 


ASCIl BPNF 


An example of an ASCII tape in the BPNF format is shown 
below. They can be punched on any Teletype® or on a TWX 
or Telex machine. The format chosen provides relatively good 
error detection. Paper tapes must consist of: 


1. A leader of at least 25 rubouts. 
2. The data patterns for all 512 words, starting with word 0, in 
the following format: 
a. Any characters, including carriage return and line feed, 
except “B”. 
b. The letter “B", indicating the beginning of the data 
word. 
c. A sequence of eight Ps or Ns, starting with output Oz. 
d. The letter “F’, indicating the finish of the data word. 
. Any text, including carriage return and line feed, except 
the letter “B”. 


TYPICAL PAPER TAPE FORMAT 


BPNPPNNNEF © WORD ZERO (R) (1) 
BPPPPPPNNF | COMMENT FIELD (R) () 
ANY (R) 
TEXT (R) () 
CAN Oe 
GO (R) 
HERE (R) (1) 
511 BNNNNPPPNF END ® @ 
(R) = CARRIAGE RETURN 
(L)= LINE FEED 


ees vee eeee 


Truth tables are also acceptable, however, much less desir- 
able especially for larger density PROMs. Submission of a 
truth table requires the generation of a punched paper tape at 
the distributor or factory resulting in longer tead times, greater 
possibility of error, and higher cost. 


3. A trailer of at least 25 rubouts. 


A P is a HIGH logic level = 2.4 volts. 
An N is a LOW logic level = 0.4 volts. 


A convenient pattern to use for the data words is to prefix the 
word (or every few words) with the word number, then type 
the data word, then a comment, then carriage return and line 
feed as shown below. There must be no characters between 
the B and the F except for the eight Ps and Ns. If an error is 
made in a word, the entire word must be cancelled with rub- 
outs back to the letter B, then the word re-typed beginning 
with the B. 


When TWXing your tape, be sure the tape is in even parity. 
Parity is not necessary if the tape is mailed. 


RESULTING DEVICE TRUTH TABLE (CS LOW) 


Ag Ay Ag As Ag Az Ag Ay Ap O07 Og Os Og Og O2 0; 


Teeerrrrrer 
Zo—rrtzsz 


ASCil PAPER TAPE 


ASCH ‘B’ 
F 


oooooc0o0o005 


0000 
0000 


ooo0o0oodcosd 


@eosneeeseeeeoaeoeoveeesneoneveeeos evo eoe 8 8 eo e 


eooo0oco0 
© ooo00 


6 ‘P’s OR ‘N's 


OPTIONAL COMMENTS MAY SE INSERTED HERE 


8 'P’s OR ‘W's 





BPM-017 


Am27S30 ¢ Am27S31 


4096-Bit Generic Series Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


e High Speed - 55 ns max commercial range access time 

@ Excellent performance over full MIL and commercial ranges 

@ Highly reliable, ultra-fast programming Platinum-Silicide 
fuses 

@ High programming yield 

@ Low current PNP inputs 

@ High current open collector and three-state outputs 

e Fast chip select ; 

® Access time tested with N* patterns 

@ Pin for pin replacements for industry standard products 

e Common Generic PROM series electrical characteristics 
and simple programming procedures. 


GENERIC SERIES CHARACTERISTICS 


The Am27S30 and Am27S31 are members of an Advanced 
PROM series incorporating common electrical characteristics 
and programming procedures. All parts in this series are pro- 
duced with a fusible link at each memory location storing a 
logic LOW and can be selectively programmed to a logic 
HIGH by applying appropriate voltages to the circuit. 


All parts are fabricated with AMD's fast programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily im- 
plemented programming (and common programming personal- 
ity card sets) these products can be rapidly programmed to 
any customized pattem. Extra test rows are preprogrammed 
during manufacturing to insure extremely high field programming 
yields, and produce excellent parametric correlation. 


Platinum-Silicide was selected as the fuse link material to 
achieve a well controlled melt rate resulting in large non- 
conductive gaps that ensure very stable long term reliabilty. 
Extensive operating testing has proven that this low-field, 
large-gap technology offers the best reliability for fusible link 
PROMs. 


Common design features include active loading of all critical 
AC paths regulated by a built-in temperature and voltage 
compensated bias network to provide excellent parametric 
performance over MIL supply and temperature ranges. Selec- 
tive feedback techniques have been employed to minimize de- 
lays through all critical paths producing the fastest speeds 
possible from Schottky processed PROMs. 


ORDERING INFORMATION 


Order 
Number 


Package 
Type 


Temperature 
Range 


Open Collectors 


0°C to +75°C 
—55°C to +125°C 


Hermstic DIP 
Hermetic DIP 


AM27S30DC 
Am27S30DM 


Three-State Outputs 


0°C to +75°C 
-—55°C to +125°C 


AM27S31DC 
AM27S31DM 


Hermetic DIP 
Hermetic DIP 
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FUNCTIONAL DESCRIPTION 


The Am27S30 and Am27S31 are high speed electrically pro- 
grammable Schottky read only memories. Organized in the in- 
dustry standard 512 x 8 configuration, they are available in both 
open collector Am27S30 and three-state Am27S31 output ver- 
sions. After programming, stored information is read on outputs 
Oo-O7 by applying unique binary addresses to Ap-Ag and holding 
CS, and CS, LOW and CS, and CS, HIGH. All other valid input 
conditions on CS,, CS2, CS, and CS, place Opo-O7 into the OFF 
or high impedance state. 


BLOCK DIAGRAM 


‘ 


TEST ROW 1 


Peer Rows 
PL RIRISIVINININ 


cousan [> 
8x 1 OF 8 MULTIPLEXER 
Geconen 


Tolstoy 


ponaRaAnanang 


On O; O02 O35 Of OO Og OO, 


BPM-114 


LOGIC SYMBOL 


87é6ée8 43218 


Bo Ay Az Ay Ag Ag Ag Ay Ag 

= Pin 24 

= Pin 12 

(Pin 22 Open) 


Am2763¥Am27831 
512 X 8 PROM 
Op 0; Oz O; O4 Oy Og O7 


9 10 19 13 14 15 18 %7 


CONNECTION DIAGRAM 
Top View 





BPN-116 


Am27S30 « Am27S31 
MAXIMUM RATINGS (Above which the useful life may be impaired) 


Storage Temperature -—65°C to +150°C 
Temperature (Ambient) Under Bias -§5°C to +125°C 
Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous -0.5V to +7.0V 
DC Voltage Applied to Outputs (Except During Programming) -0.5V to +Vee max. 
DC Voltage Applied to Outputs During Programming 21V 
Output Current into Outputs During Programming (Max. Duration of 1 sec.) 200mA 


DC Input Voltage —0.5V to +5.5V 
DC Input Current —30mA to, +5mA 


OPERATING RANGE 


Am27S30XC, Am27S31XC Ta = 0°C to +75°C Voc = 5 


OV +5% 





Am27S30XM, Am27S31XM Ta = —55°C to +125°C Voc = 5.0V +10% 


ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) 
PRELIMINARY DATA 


Typ. 
Parameters Description Test Conditions Min. (Note 1} Max. Units 


Vcc = MIN., loy = —~2.0mMA 
VOH cc -'OH 
(Am27S31 only) sah Wh aA a Vin? Vin or Vin 
Vcc = MIN., lo. = 16mA 
VoL Output LOW Voltage ce OL 
Vin = Vin OF ViL 
Input HIGH Level Guaranteed input logical HIGH 
voltage for all inputs 
Vit Input LOW Level Guaranteed input logical LOW 
voltage for all inputs 















Input LOW Current Vcc 7 MAX.,, Vip = 0.45V 
Input HIGH Current Vec = MAX., Ving = 2.7V 
input HIGH Current Vec * MAX., Viy = 5.5V 


bese! 
ee! 
a 
Output Short Circuit Current Voc = MAX., Vout = 0.0V (Note 2) Es 
av 
ee 
amas 
lee 
ae 
cea! 


175 


All inputs = GND 
Power Supply Current Voc 2 MAX. 


Input Clamp Voltage Voc = MIN., iy = —18mA 

[| vo =8v 
Qutput Leakage Current Voc = MAX Am27S31 | Vo = 2.4V 
Vasi = 2.4V 





only Vo = 0.4V 


Notes: 1. Typical limits are at Voc = 5.0V and Ta = 25°C. 
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but periodically sampled. 


3 


Vout = 2.0V @f = 1 MHz (Note 3) 
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Am27S30 * Am27S31 


SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
PRELIMINARY DATA 











Parameter Description Test Conditions 


tra | Address Access Time 
tea | Enable Access Time 
tee | Enable Recovery Time 


Notes: 1. tag is tested with switch S; closed and C, = 30pF. 
2. For open coilector outputs, tea and te, are tested with S, closed to the 1.5V output level. C, = 30pF. 
3. For three state outputs, te, is tested with C, = 30pF to the 1.5V level; S; is open for high impedance to HIGH tests and closed for high 
impedance to LOW tests. teR is tested with C, = SpF. HIGH to high impedance tests are made with S, open to an output voltage of Voy 
— 0.5V; LOW to high impedance tests are made with S, closed to the Vo, + 0.5V level. 







AC Test Load 
(See Notes 1-3) 






SWITCHING WAVEFORMS 


er 
— Von — 0.5V 


— Vo, + 0.8V 


Note: Level on output while chip is disabled is determined externally. 


KEY TO TIMING DIAGRAM 


WAVEFORM 


Wh 
LT 


INPUTS 


MUST BE 
STEADY 


MAY CHANGE 
FROM H TOL 


MAY CHANGE 
FROMLTOH 


OUTPUTS - 


WILL BE 
STEADY 


WILL BE - 
CHANGING 
FROM HTOL 


WILL BE 
CHANGING 
FROM LTOH 


AC TEST LOAD 


INPUTS 


DON'T CARE; 
ANY CHANGE 
PERMITTED 


DOES NOT 
APPLY 


OUTPUTS 


CHANGING; 
STATE 
UNKNOWN 


CENTEA 

LINE !S HIGH 
IMPEDANCE 
“OFF” STATE 





PROGRAMMING 


The Am27S30 and Am27S31 are manufactured with a con- 
ductive Platinum-Silicide link at each bit location. The output of 
the memory with the fink in place is LOW. The fusible links are 
opened one at a time by passing current through them from a 20 
volt supply which is applied to the memory output after the CS, 
input is at a logic HIGH. Current is gated through the addressed 
fuse by raising the CS, input from a logic HIGH to 15 volts. After 
50 ysec, the 20 voit supply is removed, the chip is enabled and 
the output level is sensed to determine if the link has opened. 
Most tinks will open within 50 zsec. Occasionally a link will be 
stronger and require additional programming cycles. The re- 
commended duration of additional programming periods is 5 
msec. if a link has not opened after a total elapsed programming 
time of 400 msec, further programming of the device should not 
be attempted. Successive links are programmed in the same 
manner until all desired bit locations have been programmed to 
the HIGH level. 


Typical current into an output during programming will be ap- 
proximately 140mA until the fuse tink is opened, after which 
the current drops to approximately 40mA. Current into the CS, 
pin when it is raised to 15 volts is typically 1.5mA. 


PROGRAMMING PARAMETERS - 


Parameter Description 


Vecp Vec During Programming 
Vine Input HIGH Level During Programming | 
ViLP 
Vesp 
Vop 
Vonp 
lone 
d(Vop)/dt 


d(Ven)/at 


Input LOW Level During Programming 
Cs, 
Output Voltage During Programming 


Voltage During Programming 


Voltage on Outputs Not to be Programmed 
Current into Outputs Not to be Programmed 
Rate of Output Voltage Change 

Rate of CS, 
Programming Period — First Attempt 


Voltage Change 


t 
Programming Period — Subsequent Attempts 


Am27S30 « Am27S31 


The memories may become hot during programming due to 
the large currents being passed. Programming cycles should 
not be continuously applied to one device more than 5 sec- 
onds to avoid heat damage. If this programming time is ex- 
ceeded, all power to the chip including Vcc should be re- 
moved for a period of 5 seconds after which programming 
may be resumed. 


When all programming has been completed, the data content 
of the memory should be verified by sequentially reading all 
words. Occasionally this verification will show that an extra 
undesired link has been fused. Should this occur, immediately 
check the programming equipment to make sure that all de- 
vice pins are firmly contacting the programming socket, that 
the input signal fevels exhibit sufficient noise margins, and 
that the programming voltages are within the specified limits. 
All of these conditions must be maintained during program- 
ming. AMD PROMs are thoroughly tested to minimize un- 
wanted fusing; fusing extra bits is generally related to pro- 
gramming equipment problems. 


Units 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

mA 
Vipsec 
v/usec 
pSeC 


msec 


Notes: 1. 


All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints. 

. Delays t, through t, must be greater than 100ns; maximum delays of 1ysec are recommended to minimize heating during pro- 
gramming. 

. During ty, a user defined period, the output being programmed is switched to the toad R and read to determine if additional pulses 

are required. 


. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting. 


PROGRAMMING WAVEFORMS SIMPLIFIED PROGRAMMING DIAGRAM 


Vonp 
RA >» 3001} 
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Am27S30 ° Am27S31 


PROGRAMMING EQUIPMENT 


Generic programming boards and device adapters are avail- 
able from the sources listed below. In each case, the pro- 
gramming boards are used in these manufacturer's automatic 


SOURCE AND LOCATION 


PROGRAMMER MODEL(S) 


AMD GENERIC BIPOLAR 
PROM PERSONALITY BOARD 
Am27S30 « Am27S31 
ADAPTERS AND 
CONFIGURATOR 


OBTAINING PROGRAMMED UNITS 


Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a 
TWX machine or time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 


ASCil BPNF 


An example of an ASCII tape in the BPNF format is shown 
below. They can be punched on any Teletype® or on a TWX 
or Telex machine. The format chosen provides relatively good 
error detection. Paper tapes must consist of: 


1. A leader of at least 25 rubouts. 
2. The data patterns for all 512 words, starting with: word 0, in 
the following format: 
a. Any characters, including carriage return and line feed, 
except “B”. 
The letter “B", indicating the beginning of the data 
word. 
c. A sequence of eight Ps or Ns, starting with output O7. 
d. The letter “F”, indicating the finish of the data word. 
. Any text, including carriage return and line feed, except 
the fetter “B”. 


b. 


TYPICAL PAPER TAPE FORMAT 


WORD ZERO (R) (I) 
COMMENT rie fR) @) 


511 
(R) = CARRIAGE RETURN 
(L)= LINE FEED 


Data W/O Corp. 
P.O. Box 308 
Issaquah, Wash. $8027 


Model 5, 7 and 9 
909-1286-1 


715-1545 


programmers to program all AMD generic series bipolar 
PROMs; individual adapters are required for each basic part 
type in the series. | 
Pro-Log Corp. 

2411 Garden Road 

Monterey, Ca. 93940 

M900 and M920 


PMS058 


PA24-13 and 512 x 8 (L) 


Truth tables are also acceptable, however, much less desir- 
able especially for larger density PROMs. Submission of a 
truth table requires the generation of a punched paper tape at 
the distributor or factory resulting in tonger lead times, greater 
possibility of error, and higher cost. 


3. A trailer of at least 25 rubouts. 


A P is a HIGH logic level = 2.4 volts. 
An N is a LOW logic level ='0.4 volts. 


A convenient pattern to use for the data words is to prefix the 
word (or every few words) with the word number, then type 
the data word, then a comment, then carriage return and line 
feed as shown below. There must be no characters between 
the B and the F except for the eight Ps and Ns. If an error is 
made in a word, the entire word must be cancelled with rub- 
outs back to the letter B, then the word re-typed beginning 

with the B. | 


When TWXing your tape, be sure the tape is in even parity. 
Parity is not necessary if the tape is mailed. 


__ RESULTING DEVICE TRUTH TABLE 
(CS, AND CS, LOW, CS; AND CS, HIGH) 


Ag Ay Ag As Ag Ag Ag Ay O7 Og 05 O4 03 O2 0, 


Teeerrrrrrer 


ASCII PAPER TAPE 


ASCu ‘Ss 


00000000006 


ooo0o°0 
eoooad 


90000 
Q ocood 


8'P’s OR ‘N's 


OPTIONAL COMMENTS MAY GE INSERTED HERE 
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oo0o0o00o00000 


8 ‘P's OR ''N's 





BPM-017 


Am27S30 « Am27S31 


PHYSICAL DIMENSIONS 
Dual-tn-Line 


24-Pin Hermetic 






SEATING 
PLANE 
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Am27S32 « Am27S33 


4096-Bit Generic Series Bipolar PROM 


DISTINCTIVE CHARACTERISTICS 


® High Speed — 55ns max commercial range access time 

e Excellent performance over full MIL and commercial ranges 

@ Highly reliable, ultra-fast programming Platinum-Silicide 
fuses 

@ High programming yield 

® Low current PNP inputs 

@ High current open collector and three-state outputs 

e@ Fast chip select 

@ Access time tested with N? patterns 

@ Pin for pin replacements for industry standard products 

e Common Generic PROM series electrical characteristics 
and simple programming procedures. 


GENERIC SERIES CHARACTERISTICS 


The Am27S32 and Am27S33 are members of an Advanced 
PROM series incorporating common electrical characteristics 
and programming procedures. All parts in this series are pro- 
duced with a fusible link at each memory location storing a 
logic LOW and can be selectively programmed to a togic 
HIGH by applying appropriate voltages to the circuit. 


All parts are fabricated with AMD's fast programming highly 
reliable Platinum-Siticide Fuse technology. Utilizing easily im- 
plemented programming (and common programming person- 
ality card sets) these products can be rapidly programmed to 
any customized patter. Extra test words are pre-programmed 
during manufacturing to insure extremely high field pro- 
gramming yields, and produce excellent parametric correla- 
tion. 

Platinum-Silicide was selected as the fuse link material to 
achieve a well controlled melt rate resulting in large non-con- 
ductive gaps that ensure very stable long term reliabilty. Ex- 
tensive operating testing has proven that this low-field, large- 
gap technology offers the best reliability for fusible link 
PROMs. 


Common design features include active loading of all critical 
AC paths regulated by a built-in temperature and voltage 
compensated bias network to provide excellent parametric 
performance over MIL supply and temperature ranges. Selec- 
tive feedback techniques have been employed to minimize 
delays through all critical paths producing the fastest speeds 
possible from Schottky processed PROMs. 


ORDERING INFORMATION 


Order 
Number 


Package 
Type 


Temperature 
Range 


Open Collectors 


0°C to +75°C 
—55°C to +125°C 


Three-State Outputs 


0°C to +75°C 
—55°C to 125°C 


Hermetic DIP 
Hermetic DIP 


AM27S32DC 
AM27S32DM 


AM27S33DC 
AM27S33DM 


Hermetic DIP 
Hermetic DIP 
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FUNCTIONAL DESCRIPTION 


The Am27S32 and Am27S33 are high speed electrically pro- 
grammable Schottky read only memories. Organized in the 
industry standard 1024 x 4 configuration, they are available in 
both open collector Am27S32 and three-state Am27S33 out- 
put versions. After programming, stored information is read on 
outputs OO-O3 by applying unique binary addresses to 
AO-A9 and holding the chip select inputs, CS1 and CS2, 
LOW. if either chip select input goes to a logic HIGH, OO-—O3 
go to the off or high impedance state. 


BLOCK DIAGRAM 


COLUMN TEST RAIL 


AM27837/AM2Z7333 
1024 x 4 PROM 


VCC = Pin 18 
GND = Pin9 


Note: Pin 1 is marked for orientation. 





Am27S32 ¢ Am27S33 


MAXIMUM RATINGS (Above which the useful life may be impaired) 
Storage Temperature . —65°C to +150°C 


Temperature (Ambient) Under Bias —55°C to +125°C 
Supply Voltage to Ground Potential (Pin 18 to Pin 9) Continuous -0.5V to +7.0V 
DC Voltage Applied to Outputs (Except During Programming) —0.5V to +VCC max. 
DC Voltage Applied to Outputs During Programming 21V 
Output Current into Outputs During Programming (Max. Duration of 1 sec.) 200mA 
DC Input Voltage | —-0.5V to +5.5V 


DC tnput Current -—30mA to +5mA 


OPERATING RANGE 


COM'L | Am27S32XC, Am27S33XC | Ta = 0°C to +75°C VCC = 5.0V +5% 





Am27S32XM, Am27S33XM | Ta = -55°C to +125°C | VCC = 5.0V +10% 


ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (untess Otherwise Noted) 
PRELIMINARY DATA 


Typ. 
Parameters Description Test Conditions Min. (Note 1) Max. Units 


ae 
ne 
a Cr 


Input LOW Current VCC = MAX., VIN = 0.45V 
tH =| tmput HIGH Current VCC = MAX, VIN = 2.7V 





Volts 






Volts 


Volts 


isc _ 7 
(Am27S33 only) Output Short Circuit Current VCC = MAX., VOUT = 0.0V (Note 2) 


All inputs = GND 
je [rowrsumycuem | Sel 
input Clamp Voltage VCC = MIN., IIN = —18mA 


Input Capacitance VIN = 2.0V @ f = 1MHz (Note 3) 
Output Capacitance VOUT = 2.0V @ f = 1MHz (Note 3) 


Notes: 1. Typical limits are at VCC = 5.0V and T, = 25°C. 
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but are periodically sampled. 


< 


vy fel bphlelele 


0 
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Am27S32 « Am27S33 


SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
PRELIMINARY DATA 











Parameter Description -Test Conditions 


Tea [Aare Aoess Tine 
[ten | Enabio Recovery Tine 


Notes: 1. tAA is tested with switch S1 closed and CL = SOpF. 
2. For open collector outputs, tEA and tER are tested with S1 closed to the 1.5V output level. CL = 30pF. 
3. For three state outputs, tEA is tested with CL = 30pF to the 1.5V level; S1 Is open for high impedance to HIGH tests and closed for high impedance 
to LOW tests. tER is tested with CL = SpF. HIGH to high impedance tests are made with S1 open to an output voltage of VOH — 0.5V; LOW to high 
impedance tests are made with S1 closed to the VOL + 0.5V level. 














AC Test Load 
(See Notes 1-3) 





SWITCHING CHARACTERISTICS 


CENTER 
LINE tS HIGH 
IMPEDANCE 
“OFF” STATE 
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PROGRAMMING 


The Am27S32 and Am27S33 are manufactured with conduc- 
tive Platinum-Silicide link at each bit location. The output of 
the memory with the link in place is LOW. To program the de- 
vice, the fusible links are selectively opened. 


The fusible links are opened one at a time by passing current 
through them from a 20 volt supply which is applied to one 
memory output after the CS, input is at a logic HIGH. Current 
is gated through the addressed fuse by raising the CS, input 
from a logic HIGH to 15 volts. After 50 zsec, the 20 volt sup- 
ply is removed, the chip enabled, and the output level sensed 
to determine if the link has opened. Most links will open within 
50 usec. Occasionally a link will be stronger and require addi- 
tional programming cycle. The recommended duration of ad- 
ditional programming periods is 5 msec. If a link has not 
opened after a total elapsed programming time of 400 msec, 
further programming of the device should not be attempted. 
Successive links are programmed in the same manner until all 
desired bit locations have been programmed to the HIGH 
tevel. 


Typical current into an output during programming will be ap- 
proximately 140mA until the fuse link is opened, after which 


PROGRAMMING PARAMETERS 


Parameter 
VCCP 
VIHP 
VILP 
VCSP 
voP 
VONP 
IONP 
d(VOP)/dt 
d(VCS)/dt 


Description 
VCC During Programming 
Input HIGH Level During Programming 
Input LOW Level During Programming 


CS, Voltage During Programming 


Output Voltage During Programming 
Voltage on Outputs. Not to be Programmed 
Current into Outputs Not to be Programmed 
Rate of Output Voltage Change 

Rate of CS, Voltage Change 

Programming Period — First Attempt 


Programming Period ~ Subsequent Attempts 


Am27S32 * Am27S33 


the current drops to approximately 40mA. Current into the 
CS, pin when it is raised to 15 volts is typically 1.5mA. 


The memories may become hot during programming due to 
the large currents being passed. Programming cyctes should 
not be applied to one device more than 5 seconds to avoid 
heat damage. If this programming time is exceeded, al] power 
to the chip inctuding VCC should be removed for a period of 5 
seconds after which programming may be resumed. 


When ail programming has been completed, the data content 
of the memory should be verified by sequentially reading all 
words. Occasionally this verification will show that an extra 
undesired tink has been fused. Should this occur, immediately 
check the programming equipment to make sure that all de- 
vice pins are firmly contacting the programming socket, that 
the input signal tevels exhibit sufficient noise margins, and 
that the programming voltages are within the specified limits. 
All of these conditions must be maintained during program- 
ming. AMD PROMs are thoroughly tested to minimize .un- 
wanted fusing; fusing extra bits is generally related to pro- 
gramming equipment problems. 


Units 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
mA 


VCCP+0.3 


V/psec 
Vissec 
psec 


msec 


All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e. not to the midpoints. 
. Delays t1, t2, t3 and t4 must be greater than 100 ns; maximum delays of 1 usec are recommended to minimize heating during 


programming. 


. During tv, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses 


are required. 


. Outputs not being programmed are connected to VONP through resistor R which provides output current limiting. 


PROGRAMMING WAVEFORMS 


PROGRAMMED 
OUTPUT 


VVERIFV gy VOL 


|+_____ procrammina cycLe —_______-| 
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SIMPLIFIED PROGRAMMING DIAGRAM 


VONP 





Am27S32 * Am27S33 










PROGRAMMING EQUIPMENT 


Generic programming boards and device adapters are avail- programmers to program all AMD generic series bipolar 
able from the sources listed below. In each case, the pro- PROMs; individual adapters are required for each base part 
gramming boards are used in these manufacturer's automatic type in the series. 
























SOURCE AND LOCATION Data /O Corp. Pro-Log Corp. 
P.O. Box 308 2411 Garden Road 
Issaquah, Wash. $8027 Monterey, Ca. 93940 
PROGRAMMER MODEL(S) Model! 5, 7 and 9 MS00 and M920 
AMD GENERIC BIPOLAR 909-1286-1 PM9058 
PROM PERSONALITY BOARD 
Am27S32 « Am27S33 718-1414 PA 18-6 and 1024 x 4 (L) 
ADAPTERS AND 


CONFIGURATOR 





OBTAINING PROGRAMMED UNITS 


Programmed devices may be purchased from your distributor. Truth tables are also acceptable, but are much less desirable 
cr Advanced Micro Devices. The program data should be especially for larger density PROMs. Submission of a truth 
submitted In the form of a punched paper tape and must be table requires the generation of a punched paper tape at the 
accompanied by a written truth table. The punched tape can distributor or factory resulting in tonger lead times, greater 
be delivered with your order or may be transmitted over a possibility of error, and higher cost. 

TWX machine or time-sharing terminal. ASCII BPNF is our 

preferred paper tape format. 



















ASCII BPNF 


An example of an ASCII tape in the BPNF format is shown 3. A trailer of at least 25 rubouts. 
below. They can be punched on any Teletype® or on a TWX A P is a HIGH loci 1=2 

or Telex machine. The format chosen provides relatively good An re a LOW raya a sae 
error detection. Paper tapes must consist of: ; ; 


1. A leader of at least 25 rubouts. 

2. The data patterns for all 1024 words, starting with word 0, 
in the following format: 
a. Any characters, including carriage return and line feed, 


A convenient pattern to use for the data words is to prefix the 
word (or every few words with the word number, then type the 
data word, then a comment, then carriage return and line feed 
as shown below. There must be no characters between the B 


except “B”. 
— and the F except for the four Ps and Ns. If an error is made In 
e ue letter “6”, indicating the beginning of the data a word, the entire word must be cancelled with rubouts back 


. A sequence of four Ps or Ns, starting with output 03. to the letter B, then the word re-typed beginning with the B. 


Cc 

d. The fetter “F”, indicating the finish of the data word. 

e. Any text, including carriage retum and line feed, except When TWxXing your tape, be sure the tape is in even parity. Parity 
the letter “B”. | is not necessary if the tape is mailed. 






RESULTING DEVICE TRUTH TABLE 
(CS1 and CS2 = LOW) 


TYPICAL PAPER TAPE FORMAT 
$¢¢ BNNNPF WORD ZERO (R) @ 





















ANY (R) @) C6 1 bk kG. bt L ttL 4H 
L b-eeekeLeoeeoe be tb LH H H Lt L 
L -LEbeoet LL eH OL H H H L 
L LE beLEueto tt H H ae ae Se 
L bLeuweoetetL HL L tL Lt oH 
L t Lerebet oH L H H H LoL 
tL tL eceLeEoeEL AH HEL H H t L 


ASCII PAPER TAPE 
‘B - 












TRAILER 
CR 25 RUBOUTS 


——= 





ecocoooco0g00g0 eoo0o00000 e090 


eoooso 
oo0o0 
ooeeveneneteovesneneeseeoseees ene eee 

90000 
eo000 












~~, 
4‘P’s OR ‘N's 
OPTIONAL COMMENTS MAY GE INSERTED HERE 
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PHYSICAL DIMENSIONS 
Dual-in-Line 


18-Pin Hermetic 


290 





Pet be NE 
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Am27S32 « Am27S33 


Am27S180 ¢ Am27S181 


8192-Bit Generic Series Bipolar PROM 


PRELIMINARY DATA 


DISTINCTIVE CHARACTERISTICS 


e@ High Speed — 60ns max commercial range access time 
e Excellent performance over full MIL and commercial ranges 
@ Highly reliable, ultra-fast programming Platinum-Silicide 
fuses 
High programming yield 
Low current PNP inputs 
High current open coilector and three-state outputs 
Fast chip select 
Access time tested with N? patterns 
Pin for pin replacements for industry standard products 
e Common Generic PROM series electrical characteristics 
and simple programming procedures. 


GENERIC SERIES CHARACTERISTICS 


The Am27S180 and Am27S181 are members of an Advanced 
PROM series incorporating common electrical characteristics 
and programming procedures. All parts in this series are pro- 
duced with a fusible link at each memory location storing a 
logic LOW and can be selectively programmed to a logic 
HIGH by appiying appropriate voltages to the circuit. 


All parts are fabricated with AMD's fast programming highly 
reliable Platinum-Silicide Fuse technology. Utilizing easily im- 
plemented programming (and common programming personal- 
ity card sets) these products can be rapidly programmed to 
any customized pattern. Extra test words are pre-programmed 
during manufacturing to insure extremely high field program- 
ming yields, and produce excellent parametric correlation. 


Platinum-Silicide was selected as the fuse link material to 
achieve a well controlled melt rate resulting in large non- 
conductive gaps that ensure very stable long term reliabilty. 
Extensive operating testing has proven that this low-field, 
large-gap technology offers the best reliability for fusible link 
PROMs. 


Common design features include active loading of all critical 
AC paths regulated by a built-in temperature and voltage 
compensated bias network to provide excellent parametric 
performance over MIL supply and temperature ranges. Selec- 
tive feedback techniques have been employed to minimize de- 
lays through all critical paths producing the fastest speeds 
possible from Schottky processed PROMs. 


ORDERING [NFORMATION 


Package 
Type 


Order 
Number 


Temperature 
Range 
Open Collectors 


0°C to +75°C 
-—55°C to +125°C 


Three-State Outputs 


0°C to +75°C 
—55°C to +125°C 


Hermetic DIP 
Hermetic DIP 


AM27S180DC 
AM27S180DM 


Hermetic DIP 
Hermetic DIP 


AM27S181DC 
AM27S181DM 
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FUNCTIONAL DESCRIPTION 


The Am27S180 and Am27S181 are high speed electrically 
programmable Schottky read only memories. Organized in the 
industry standard 1024 x 8 configuration, they are available in 
both open collector Am27S180 and three-state Am27S181 out- 
put versions. After programming, stored information is read on 
outputs Oo-O7 by applying unique binary addresses to Ap-Ag 
and enabling the chip (CS,, CS2, low and CS3, CS, high). 
Changes of chip select input levels disables the outputs causing 
them to go to the off or high impedance state. 


BLOCK DIAGRAM 


| COLUMNTESTRAM RAIL 


Feet x SS aae 
ARaAg 


| estworpo S——-___ 0 


1 bet 66 
of". [—) 


| estworps 


UI 


Y 


Sy Sy shy 7159 vy 


e 
a 0, S zs . ms S 


LOGIC DIAGRAM 


87654321 2 2 


wm Ay Ag Ay Aq As Ag Ay Ag Ag 


Am27$160/181 


Qo 0; 02 03 0, Os Og 0, 


Vec = Pin 24 


9 10 11 13 14 15 16 17 
; GND = Pin 12 


CONNECTION DIAGRAM 
Top View 
Voc Ae Ag CS, CB, CS; CS, 0, Og O; O% 03 


24 23 22 #21 #20 19 18 #17 1% #168 «+14~«113 


Am27S180/181 





Note: Pin 1 is marked for orientation. 


| Am27S180 « Am27S181 
MAXIMUM RATINGS (Above which the useful life may be impaired) 


























Storage Temperature —65 to + 150°C 
Temperature (Ambient) Under Bias | —55 to +125°C 
Supply Voltage to Ground Potential (Pin 24 to Pin 12) Continuous —0.5 to +7.0V 
BC Voltage Applied to Outputs (Except During Programming) ~0.5V to +Vee max. 
DC Voltage Applied to Outputs During Programming 21V 
Output Current into Outputs During Programming (Max. Duration of 1 sec.) 200mA 
DC Input Voltage —0.5 to +5.5V 
DC [tnput Current -30 to +5mA 





OPERATING RANGE 


COM'L | Am27S180XC, Am27S181XC Voc = 5.0V 5% 
Am27S180XM, Am27S181XM | To = —55 to +125°C Voc = 5.0V +10% 











ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Untess Otherwise Noted) 
PRELIMINARY DATA 


Typ. 
Parameters Description Test Conditions Min. (Note 1) Max. Units 


eee fe] 7. pe 
ot a oe 
Ee 
Ea 
fn | tmput Low current | Voc = MAX. Vin=04sv || 0.010 | -0.250 | mA _| 


P| Input HIGH Current Voc = MAX., Vin = 5.5V | 


Isc ; 7 2 
All inputs = GND 
ee 















Input Clamp Voltage Voc = MIN., ling = -18mA a 
Pen ew 










Output Leakage Current 


Notes: 1. Typical limits are at Voc = 5.0V and T, = 28°C. 
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but are periodically sampled. 
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Am27S180 « Am27S181 


SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
PRELIMINARY DATA 












Parameter Description Test Conditions 


tea Enable Access Time 
tere | Enable Recovery Time 


Notes: 1. ta, is tested with switch S, closed and CL = 30pF.. 
2. For open collector outputs, te, and ter are tested with S, closed to the 1.5V output level. CL = SOpF. 
3. For three state outputs, te, is tested with C_ = 30pF to the 1.5V level: S is open for high impedance to HIGH tests and closed for high . 
impedance to LOW tests. ter is tested with C, = SpF. HIGH to high impedance tests are made with S, open to an output voltage of Voy, — 0.5V; 
LOW to high impedance tests are made with S, closed to the Vo, + 0.5V level. 







AC Test Load 
(See Notes 1-3) 






SWITCHING CHARACTERISTICS 


= ee 
J/VV ¥ —-——}\\1 LULL sy 


I \\\\a 


AAA 


Note: Level on output while chip is disabled is determined externally. 


KEY TO TIMING DIAGRAM 


WAVEFORM INPUTS 


Garces DONT CARE; CHANGING; 
ANYCHANGE § STATE 
STEADY PERMITTED § UNKNOWN 


CENTER 
DOES NOT LINE (8 HIGH 
APPLY (MPEDANCE 
“OFF” STATE 


AC TEST LOAD 
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PROGRAMMING 


The Am27S180 and Am27S181 are manufactured with a conduc- 
tive Platinum-Silicide link at each bit location. The output of 
the memory with the link in place is LOW. To program the de- 
vice, the fusible links are selectively opened. 


The fusible tinks are opened one at a time by passing current 
through them from a 20 voit supply which Is applied to one 
memory output after the CS, input is at a logic HIGH. Current 
is gated through the addressed fuse by raising the CS, input 
from a logic HIGH to 15 voits. After 50 «sec, the 20 volt sup- 
ply Is removed, the chip enabled, and the output level sensed 
to determine if the link has opened. Most links will open within 
50 usec. Occasionally a link will be stronger and require addi- 
tional programming cycles. The recommended duration of ad- 
ditional programming periods is 5 msec. If a link has not 
opened after a total elapsed programming time of 400 msec, 
further programming of the device should not be attempted. 
Successive links are programmed in the same manner until all 
desired bit locations have been programmed to the HIGH 
level. 


Typical current into an output during programming will be ap- 
proximately 140mA unti! the fuse link is opened, after which 


PROGRAMMING PARAMETERS 
Parameter 


Vecp 
Vinp 
Vitp 
Vesp 
Vop 
Vone 
lone 
d(Vop)idt 
d(Ves)/dt 


Description 
Vec During Programming 
Input HIGH Level! During Programming 
Input LOW Level During Programming 
CS; 
Output Voltage During Programming 
Voltage on Outputs Not to be Programmed 
Current into Outputs Not to be Programmed 


Voltage During Programming 


Rate of Cutput Voltage Change 
Rate of CS, 
Programming Period — First Attempt 


Voltage Change 


Programming Period ~ Subsequent Attempts 


Am27S180 « Am27S181 


the current drops to approximately 40mA. Current into the 
CS, pin when it is raised to 15 volts is typically 1.5mA. 


The memories may become hot during programming due to 
the large currents being passed. Programming cycles should 
not be applied to one device more than 5 seconds to avoid 
heat damage. If this programming time is exceeded, all power 
to the chip including Vcc should be removed for a period of 5 
seconds after which programming may be resumed. 


When all programming has been completed, the data content 
of the memory should be verified by sequentially reading all 
words. Occasionally this verification will show that an extra 
undesired link has been fused. Should this occur, immediately 
check the programming equipment to make sure that all de- 
vice pins are firmly contacting the programming socket, that 
the input signal levels exhibit sufficient noise margins, and 
that the programming voltages are within the specified limits. 
All of these conditions must be maintained during program- 
ming. AMD PROMs are thoroughly tested to minimize un- 
wanted fusing; fusing extra bits is generally related to pro- 
gramming equipment problems. 


Units 
Volts 
Volts 
Volts 

Volts 
Volts 
Volts 

mA 
Vipsec 


Viusec 
psec 


msec 


All delays between edges are specified from completion of the first edge to beginning of the second edge; i.e., not to the midpoints. 
. Delays ty, to, tg and t, must be greater than 100 ns; maximum delays of 1 wsec are recommended to minimize heating during 


programming. 


. During ty, a user defined period, the cutput being programmed is switched to the toad R and read to determine if additional pulses 


are required. 


. Outputs not being programmed are connected to Vonp through resistor R which provides output current Itmiting. 


PROGRAMMING WAVEFORMS 


PROGRAMMED 
OUTPUT 


80 


SIMPLIFIED PROGRAMMING DIAGRAM 


Vece Vonp 


Am27S180 
OR 
Am27S161 





Am27S180 * Am27S181 










PROGRAMMING EQUIPMENT 


Generic programming boards and device adapters are avail- § programmers to program all AMD generic series bipolar 
able from the sources listed below. In each case, the pro- §PROMs; individual adapters are required for each basic part 
gramming boards are used in these manufacturer's automatic _type in the series. 














SOURCE AND LOCATION Data /O Comp. Pro-Log Corp. 
P.O. Box 308 2411 Garden Road 
Issaquah, Wash. 88027 Monterey, Ca. $3940 
PROGRAMMER MODEL(S) _—— Model 5, 7 and 9 M900 and M920 
AMD GENERIC BIPOLAR 909-1286-1 PM9058 
PROM PERSONALITY BOARD 
Am27S180 « Am27S181 715-1545-2 PA24-13 and 1024 x 8 (L) 
ADAPTERS AND 


CONFIGURATOR 





OBTAINING PROGRAMMED UNITS 


Programmed devices may be purchased from your distributor Truth tables are also acceptable, however, much less desir- 
or Advanced Micro Devices. The program data should be able especially for larger density PROMs. Submission of a 
submitted in the form of a punched paper tape and must be _truth table requires the generation of a punched paper tape at 
accompanied by a written truth table. The punched tape can _ the distributor or factory resulting in longer lead times, greater 
be delivered with your order or may be transmitted over a _—s possibility of error, and higher cost. 

TWX machine or time-sharing terminal. ASCII BPNF is our F 

preferred paper tape format. . 






















ASCIl BPNF 


An example of an ASCII tape in the BPNF format is shown _ 3. A trailer of at least 25 rubouts. 
below. They can be punched on any Teletype® or on a TWX AP is a HIGH loic tevel = 2.4 volts. 
or Telex machine. The format chosen provides relatively good AnNisa iowa level = 0.4 volts. 
error detection. Paper tapes must consist of: 


1. A leader of at least 25 rubouts. A convenient pattern to use for the data words is to prefix the 
2. The data patterns for all 1024 words, starting with word 0, in word (or every few words) with the word number, then type 
the following format: the data. word, then a comment, then carriage return and line 

a. Any characters, including carriage return and tine feed, feed as shown below. There must be no characters between 
except "B”. : the B and the F except for the eight Ps and Ns. If an error is 

b. The letter “B", indicating the beginning of the data made in a word, the entire word must be cancelled with rub- 
word. outs back to the letter B, then the word re-typed beginning 


c. A sequence of eight Ps or Ns, starting with output O7. with the B. 
d. The letter “F", indicating the finish of the data word. 

e. Any text, including carriage return and line feed, except When TWxXing your tape, be sure the tape is in even parity. 
the letter “B”. Parity is not necessary if the tape is mailed. 














TYPICAL PAPER TAPE FORMAT 


$86 BPNPPNNNPF WORD ZERO ® () 
BPPPPPPNNF COMMENT FIELD @® () 


__RESULTING DEVICE TRUTH TABLE 
(CS, AND CS, LOW, CS, AND CS, HIGH) 


Ag Ag Ay Ag As Ay Ag Ag Ay Ao O7 Og O5 O4 03 O2 9; Oo 



















$62  BNNNPPPPNF ANY ® @ 
BNNNNNNNNF TEXT ® @ LL 
$94 BPNNNNNNPF CAN ® @) LL 
BNPPNPPNNF GO @® () LL 
$96 BPNNPPPNNF HERE @® @ : : 
e Seeeveeseooesee e L L 
1023.  BNNNNPPPNF END ® @) LL 
@® = CARRUGE RETURN HH 





@ = UNE FEED 


ASCil PAPER TAPE 














ooo00000000 eoo000000c0000 


eo0°0 0000 ° 
e000 e000 (0 
eseeeeoeoece@aeeoeeseoe@eseeneeeee eevee sevuevoeeeaeaeaenevud @ 
002000 eo0000°0 
° "990000 ° e0000 











evoeeoveevneeeeeneeeose even 
°o 





a, 
8 °P’s OR ‘Ws 






8‘P’s OR 'N’s uF 


OPTIONAL COMMENTS MAY GE INSERTED HERE 


81 


Am27S180 « Am27S181 


PHYSICAL DIMENSIONS 
Dual-in-Line 


24-Pin Hermetic 
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Am273S184 ¢ Am27S185 


8192-Bit Generic Series Bipolar PROM 


PRELIMINARY DATA 


DISTINCTIVE CHARACTERISTICS 


e@ Excellent performance over full MIL and commercial ranges 

@ Highly reliable, ultra-fast programming Platinum-Silicide 
fuses 

® High programming yield 

@ Low current PNP inputs 

@ High current open collector and three-state outputs 

@ Fast chip select 

@ Access time tested with N* patterns 

@ Pin for pin replacements for industry standard products 

® Common Generic PROM series electrical characteristics 
and simple programming procedures. 


GENERIC SERIES CHARACTERISTICS 


The Am27S184 and Am27S185 are members of an Advanced 
PROM series incorporating common electrical characteristics 
and programming procedures. All parts in this series are pro- 
duced with a fusible link at each memory location storing 
logic LOW and can be selectively programmed 3 
HIGH by applying appropriate voltages to the cir 


All parts are fabricated with AMD's fast progra 
reliable Platinum-Silicide Fuse technology. Utilizin 


any customized pattern. Extra test words are pre-programm 
during manufacturing to insure extremely high field prog 


Platinum-Silicide was selected as th 
achieve a well controlled melt r 
conductive gaps that ensur 


etWork to provide excellent parametric 

IL supply and temperature ranges. Selec- 

tive feedbac echniques have been employed to minimize de- 

lays through all critical paths producing the fastest speeds 
possible from Schottky processed PROMs. 


ORDERING INFORMATION 


Package Temperature Order 
Type Range Number 
Open Collectors 


Hermetic DIP 0 to +75°C AM27S184DC 
Hermetic DIP —55 to +125°C AM27S184DM 


Three-State Outputs 


Hermetic DIP 0 to +75°C AM27S185DC 
Hermetic DIP —55 to +125°C AM27S185DM 
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FUNCTIONAL DESCRIPTION 


The Am27S184 and Am27S185 are high speed electrically 
programmable Schottky read only memories. Organized in the 
industry standard 2048 x 4 configuration, they are available in 
both open collector Am27S184 and three-state Am27S185 out- 
put versions. After programming, stored information is read on 
Outputs O9-O3 by applying unique binary addresses to Ag-Ajo 
and holding the chip select input CS LOW. If the chip select 
input goes to a logic HIGH, O,-O3 go to the off or high-imped- 
ance state. 


BLOCK DIAGRAM 


COLUMN TEST RAIL 


1 <4 oo 


Tiv¥ 1831 MOU 


DECODER 


a WN109 LS3L 


Am27S184/185 


Vec = Pin 18 


GND = Ping 


CONNECTION DIAGRAM 
Top View 


76. ‘36 44 F3: ‘2. 34 16 


Am27S164/185 


: Pin 1 is marked for orientation. 





Am27S184 « Am27S185 
MAXIMUM RATINGS (Above which the useful life may be impaired) 

















Storage Temperature ~65 to +150°C 
Temperature (Ambient) Under Bias -—55 to +125°C 
Supply Voltage to Ground Potential (Pin 18 to Pin 9) Continuous -0.5 to +7.0V 
DC Voltage Apptied to Outputs (Except During Programming) —0.5V to +Voco max. 
DC Voltage Applied to Outputs During Programming 21V 
Output Current into Outputs During Programming (Max. Duration of 1 sec.) 200mA 
DC Input Voltage —0.5 to +5.5V 
DOC Input Current —30 to +5mA 





OPERATING RANGE 


COM'L | Am27S184XC, Am27S185XC Voc = 5.0V +5% 
Am27S184XM, Am27S185XM Voc = 5.0V +10% 






ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) 
PRELIMINARY DATA 


Parameters Description Test Conditions Min (Note 1) Max Units 


peeretes sry] OMPLHIGH Votoge ace 7 iis 
= Vin=ViwerVin 


Ne Input LOW Current Vec = MAX., Vin = 0.45V 
input HIGH Curent 



















All inputs = GND 
Vec = MAX. 


Am27S185 
Vin = 2.0V @ f = 1MHz (Note 3) 
Vout = 2.0V @f = 1MHz (Note 3) 


Notes: 1. Typical limits are at Voc = 5.0V and Ta = 25°C. 
2. Not more than one output should be shorted at a time. Duration of the short circuit should not be more than one second. 
3. These parameters are not 100% tested, but are periodically sampled. 






Vcc = MAX 
Vés = 2.4V 







< 
o 
ro) 
M 
=< 
z 
n 
dd 
wn 
< 





Am27S184 * Am27S185 


SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
PRELIMINARY DATA 
















Parameter Description Test Conditions 


Address Access Time 

able A AC Test Load 
tea ili (See Notes 1-3) 
Enable Recovery Time 


Notes: 1. tag is tested with switch S, closed and C, = 30pF. 
2. For open collector outputs, te, and ter are tested with S, closed to the 1.5V output level. C, = S0pF. 
3. For three state outputs, te, is tested with C_ = 30pF to the 1.5V level; S, is open for high impedance to HIGH tests and closed for high 
impedance to LOW tests. teg is tested with C, = SpF. HIGH to high impedance tests are made with S, open to an output voltage of Voy, — 0.5V; 
LOW to high impedance tests are made with S, closed to the Vo, + 0.5V level. 






SWITCHING CHARACTERISTICS 


ov 


J Og ae 
VVVV N\\N a 
KK —$TKE **" 


Note: Level on output while CS is HIGH is determined externally. 


KEY TO TIMING DIAGRAM 


WAVEFORM INPUTS 


DON'T CARE; 
ANYCHANGE 
PERMITTED 


AC TEST LOAD 
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PROGRAMMING 


The Am27S184 and Am27S185 are manufactured with conduc- 
tive Platinum-Silicide link at each bit location. The output of 
the memory with the link in place is LOW. To program the de- 
vice, the fusible links are selectively opened. 


The fusible links are opened one at a time by passing current 
through them from a 20 volt supply which is applied to one 
memory output after the CS input is a logic HIGH. Current 
ls gated through the addressed fuse by raising the CS input 
from a logic HIGH to 15 volts. After 50 usec, the 20 voit sup- 
ply is removed, the chip enabled, and the output leve! sensed 
to determine if the link has opened. Most finks will open within 
50 usec. Occasionally a link will be stronger and require addi- 
tional programming cycles. The recommended duration of ad- 
ditional programming periods is 5 msec. If a link has net 
opened after a total elapsed programming time of 400 msec, 
further programming of the device should not be attempted. 
Successive links are programmed in the same manner until all 
desired bit locations have been programmed to the HIGH 
level. 


Typical current into an output during programming will be ap- 
proximately 140mA until the fuse link is opened, after which 


PROGRAMMING PARAMETERS 
Parameter Description 
Voce Vec During Programming 
Vine Input HIGH Level During Programming 
Vice Input LOW Level During Programming 
Vosp 
Vop 
VonP 
lone 
d(Vop)/at 


d(Vces)dt 


cs Voltage During Programming 

Output Voltage During Programming 
Voltage on Outputs Not to be Programmed 
Current into Outputs Not to be Programmed 
Rate of Output Voltage Change 

Rate of CS, Voltage Change 


Programming Period — First Attempt 


tp 


Am27S184 « Am27S185 


the current drops to approximately 40mA. Current into the 
CS pin when it is raised to 15 volts is typically 1.5mA. 


The memories may become hot during programming due to 
the large currents being passed. Programming cycles should 
not be applied to one device more than 5 seconds to avoid 
heat damage. If this programming time is exceeded, all power 
to the chip including Veg should be removed for a period of 5 
seconds after which programming may be resumed. 


When al! programming has been completed, the data content 
of the memory should be verified by sequentially reading all 
words. Occasionally this verification will show that an extra 
undesired [Ink has been fused. Should this occur, immediately 
check the programming equipment to make sure that all de- 
vice pins are firmly contacting the programming socket, that 
the input signal levels exhibit sufficient noise margins, and 
that the programming voitages are within the specified limits. 
All of these conditions must be maintained during program- 
ming. AMD PROMs are thoroughly tested to minimize un- 
wanted fusing; fusing extra bits is generally related to pro- 
gramming equipment problems. 


Units 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

mA 
Vipsec 


Vizsec 
psec 


Programming Period — Subsequent Attempts msec 


Notes: 1. Ail delays between edges are specified from completion of the first edge to beginning of the second edge: i.e., not to the midpoints. 
. Delays t;, tg, tg and t, must be greater than 100 ns; maximum delays of 1 «sec are recommended to minimize heating during 
programming. 
. During ty, a user defined period, the output being programmed is switched to the load R and read to determine if additional pulses 
are required. 
. Outputs not being programmed are connected to Vonp through resistor R which provides output current limiting. 


PROGRAMMING WAVEFORMS SIMPLIFIED PROGRAMMING DIAGRAM 


Voce Vonp 





BPM-111 BPM-112 
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PROGRAMMING EQUIPMENT 


Generic programming boards and device adapters are avail- 
able from the sources listed below. In each case, the pro- 
‘gramming boards are used in these manufacturer's automatic 





programmers to program all AMD generic series bipolar 
PROMs; individual adapters are required for each basic part 
type in the series. 


SOURCE AND LOCATION Data /O Corp. Pro-Log Corp. 
P.O. Box 308 2411 Garden Road 
tssaquah, Wash. $8027 Monterey, Ca. 93940 
PROGRAMMER MODEL(S) Model 5, 7 and 9 MS00 and M920 
AMD GENERIC BIPOLAR 909-1286-1 PM9058 


PROM PERSONALITY BOARD 
Am27S184 « Am27S185 


ADAPTERS AND 
CONFIGURATOR 


OBTAINING PROGRAMMED UNITS 


Programmed devices may be purchased from your distributor 
or Advanced Micro Devices. The program data should be 
submitted in the form of a punched paper tape and must be 
accompanied by a written truth table. The punched tape can 
be delivered with your order or may be transmitted over a 
TWX machine or time-sharing terminal. ASCII BPNF is our 
preferred paper tape format. 


ASCil BPNF 


An example of an ASCII tape in the BPNF format is shown 
below. They can be punched on any Teletype® or on a TWX 
or Telex machine. The format chosen provides relatively good 
error detection. Paper tapes must consist of: 


1. A leader of at least 25 rubouts. 
2. The data patterns for all 2048 words, starting with word 0, in 
the following format: 
a. Any characters, including carriage return and line feed, 
except “B”. 
b. The letter “B", indicating the beginning of the data 
word. 
c. A sequence of four Ps or Ns, starting with output O3. 
d. The letter “F’, indicating the finish of the data word. 
e. Any text, including carriage return and line feed, except 
the letter “B”. 





TYPICAL PAPER TAPE FORMAT 
g¢$  BNNNPF WORD ZERO(R) 
BPPNNF COMMENT FIELD (R) (1) 
$62 BPPPNF ANY (R) @ 
BNNNNF TEXT (R) (L) 
$4  BNNNPF CAN (R) (L) 
BPPNNF GO (R) 
$46 BPPNNF HERE (R) (DL) 


Seeeen e 


BPPPNF 


715-1616 


OPTIONAL COMMENTS MAY BE INSERTED HERE 





PA18-8 and 2048 x 4 (L) 


Truth tables are also acceptable, but are much less desirable 
especially for larger density PROMs. Submission of a truth 
table requires the generation of a punched paper tape at the 
distributor or factory resulting in longer lead times, greater 
possibility of error, and higher cost. 


3. A trailer of at least 25 rubouts. 


A P is a HIGH logic tevel = 2.4 volts. 
An N is a LOW logic level = 0.4 volts. 


A convenient pattern to use for the data words is to prefix the 
word (or every few words with the word number, then type the 
data word, then a comment, then carriage return and line feed 
as shown below. There must be no characters between the B 
and the F except for the four Ps and Ns. If an error is made in 
a word, the entire word must be cancelled with rubouts back 
to the letter B, then the word re-typed beginning with the B. 


When TWxing your tape, be sure the tape is in even parity. 
Parity is not necessary if the tape is mailed. 







RESULTING DEVICE TRUTH TABLE (CS LOW) 
Aig Ag Ag Ay Ag As Ay Ay Az Ar Ap 03 02 0; Oo 




































BPM-113 








Am27S184 « Am27S185 


PHYSICAL DIMENSIONS 
Dual-in-Line 


18-Pin Hermetic 


290 
eit 
015 
.060 


ie SEATING 


PLANE 





3 
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PROM PROGRAMMING EQUIPMENT INFORMATION 


The PROM Programming Equipment from the following manufacturers has been evaluated and approved by AMD: 


SOURCE AND LOCATION 


PROGRAMMER MODEL(S) 


AMD GENERIC BIPOLAR 
PROM PERSONALITY BOARD 


-ADAPTORS AND 
CONFIGURATOR 


Am27LS18/19 
Am27S18/19 
Am27S20/21 
Am27S12/13 
Am27S15 
Am27S25 
Am273S26/27 
Am27S28/29 
Am27$30/31 
Am27S32/33 
Am27S180/181 
Am27S184/185 


Below are listed other programming equipment manufacturers who are currently in various stages of implementation and 


Data VO Corp. 
P.O. Box 308 
Issaquah, WA 98027 


Pro-Log Corp. 
2411 Garden Road 
Monterey, CA 93940 


Model 5, 7 and 9 M900 and M920 
Systems 17 and 19 

$09-1286-1 PMS058 

715-1407-1 PA16-6 and 32 x 8 (L) 
715-1407-1 PA16-6 and 32 x 8 (L) 

- 715-1408-1 PA16-5 and 256 x 4 (L) 
715-1408-2 PA16-5 and 512 x 4 (L) 
715-1411-1 PA24-14 and 512 x 8 (L) 
715-1617 PA24-16 and 512 x 8 (L) 
715-1412-2 PA22-4 and 512 x 8 (L) 
715-1413 PA20-4 and 512 x 8 (L) 
715-1545 PA24-13 and 512 x 8 (L) 
715-1414 PA18-6 and 1024 x 4 (L) 
715-1545-2 PA24-13 and 1024 x 8 (L) 
715-1616 PA18-8 and 2048 x 4 (L) 


evaluation of programming hardware for AMD Bipolar Generic PROMs: 


Accutest Corp. 

25 Industrial Ave. 
Chelmsford, MA 01824 
(617) 256-8124 

TWX: 710-347-0620 


E-H International, Inc. 
515 11th St. 

Oakland, CA 94604 
Tel: (415) 834-3030 
TWX: 910-366-7258 


Takeda Riken [Industry Co., Ltd. 
1-32-1 Asahi-cho Nerima-Ku 
Tokyo, Japan 176 

Tel: Tokyo: 930-4111 

Cable Address: Tritronics Tokyo 


Telex: 272-2140 


Digitronics Israel Ltd. 
3 Tevuot Haaretz St. 


Tel-Aviv, Israel 
Tel: 03-472010 
Telex: 32470, Coin fl Attn: Digitronics 
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International Microsystems, tnc. 
11554 C. Ave. 

DeWitt Center 

Aubum, CA 95603 


IM 1010 
IMAMDGEN1 


IM32 x 8-16-AMD 

IM32 x 8-16-AMD 

IM256 x 4-16-AMD 

IM512 x 4-16-AMD 

IM512 x 8-24-27$15-AMD 
IM512 x 8-24-27S25-AMD 
IMS12 x 8-22-27$26/27-AMD 
IM512 x 8-20-AMD 

IM512 x 8-24-AMD 
IM1024 x 4-18-AMD 
IM1024 x 8-24-AMD 
IM2048 x 4-18-AMD 


Kontron Electronic, Inc. 
700 S. Claremont St. 

San Mateo, CA 94402 
Tel: (415) 348-7291 

Telex: 00255-910-374-3001 


PACKAGE OUTLINES 


MOLDED DUAL IN-LINE PACKAGES 


P-16-1 


he de od de ks ed 

ie 9 

Lb 8 
Para aro ap ae ay 
am |-s, 


}_ 





Sanaa 


‘7 Q 
—|-—» ul —| +b —| 








[gap 4. oy ne 


a nares Car 
pevon|m[ me | [me [me [we [me Dae [om 





Notes: 1. Standard lead finish is tin plate or solder DIP. 
2. Dimension E> is an outside measurement. 
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PACKAGE OUTLINES (Cont). 


HERMETIC DUAL IN-LINE PACKAGES 








olalalalalal dl alalalalioa 





iE 


PUI TRI L_ 


T |; —L. 


SEATING 


PLANE 


a bole elles F 


ee: 


tae a os “Y ' 


91 





PACKAGE OUTLINES (Cont.) 


HERMETIC DUAL IN-LINE PACKAGES (Cont.) 


AMD Pkg. | D-e1 | 0-181 | D201 | D221 | doar | | 
Common 

Name 

38510 

Appendix C 


| Parameters | Min | Max | Min | Max | min | Max | min | Max | Min | Max | win | Max_| 
. | 220 | 150 | 225 | 140 | 220 | 


[aoe [ort [oo | ov | ooo] on | 000 | or | 009 | ont 
[7s | 705 | 970 | 520 | 905 | 970 [rows] aso [1290 | 1285 [1200 | 1205 
Ea 


Notes: 1. Load finish b is tin plate. Finish c is gold plate. 
2. Used only for LM108/LM108A. 
3. Dimensions E and D allow for off-center lid, meniscus and glass overrun. 


FLAT PACKAGES 
F-16-1 


¢ ere aera Q 
| “i 


Note: Notch is pin 1 index on cerpack. 


Standard 
Lea 
Finish 


Notes: 1. Lead finish b is tin plate. Finish c is gold plate. 
2. Dimensions E, and D, allow for off-center lid, meniscus, and glass overrun. 
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ORDERING INFORMATION 


_ All Advanced Micro Devices’ products listed are stocked locally and distributed nationally by Franchised Distributors. See back of this 
book for the location nearest you. Please consult them for the tatest price revisions. For direct factory orders, call Advanced Micro 
Devices, $01 Thompson Place, Sunnyvale, California 94086, (408) 732-2400, TWX: 910-339-9280, TELEX: 34-6306. 


Minimum Order 
The minimum direct factory order is $100.00 for a standard product. 
The minimum direct factory order for Class B, burned-in, product is $250.00. 


Proprietary Product Ordering, Package and Temperature Range Codes 
The following scheme is used to identify Advanced Micro Devices’ proprietary products. 





AM 27S 29 DMB 
Family Device Package Temperature Additional 
Identification Type Style Range Processing 


Package Style 


D = Hermetic DIP 
F = Flat Package 
P = Molded DIP 
X = Dice 


Temperature Range 


C = Commercial 
0 to 70°C 
M = Military 
-—55 to +125°C 


Additional Processing 


B = Burn-in (Signifies full MIL-STD-883 
Class B product for military temperature 
range devices) 


STANDARD PRODUCT PROCESSING AND OPTIONS 
1. AMD STANDARD PRODUCT — CLASS C PROCESSING 


All products manufactured by Advanced Micro Devices, including Bipolar Memory, Bipolar Logic and Interface, Microprocessors, 
Linear and MOS/LSI meet the quality requirements of MIL-M-38510. In addition all products, both commercial and military temperature 
range receive the 100% screening procedures defined in the current revision of MIL-STD-883, Method 5004, Class C. This processing 
is described in Advanced Micro Devices’ Product Assurance Document 15-010. 


a) Internal visual Inspection: Method 2010. Condition B. 

b) High temperature storage: Method 1008, Condition C; 150°C, 24 hours. 

c) Temperature cycling: Method 1010, Condition C; —65°C, 150°C, 10 cycles. 

d) Constant acceleration: Method 2001, Condition E; 30,000 g., Y; plane. (Hermetic packages only.) 

@) Fine leak: Method 1014, Condition A; 5 x 10-® atm cc per second. (Hermetic packages only.) 

f) Gross leak: Method 1014, Condition C, Step 2. (Hermetic packages only.) 

g) Final electrical test: 100% D.C. and functional testing at 25°C and Group A sample per Method 5005. 


To order this product, use the order number shown for the product desired. Example: Am27S29DM for full military temperature range 
part in dual-in-line package, Am27S29DC for commercial temperature range in dual-in-tine package. 


As noted, ail material is processed to Class C and no additional price adders are imposed to deliver this tevel of reliability. 
2. CLASS B PROCESSING 
Military Temperature Range 


Standard product is upgraded to Class B with a 160-hour burn-in at 125°C followed by 100% electrical testing of D.C. parameters at 
25°C, 125°C, —55°C and A.C. parameters at 25°C. 


Burn-in conditions are steady state power (MIL-STD-883, Method 1015.1, Condition B) for linear circuits, and steady state power and 
reverse bias (Condition C) for all others. Standard bum-in circuit specifications for any device are available upon request. Condition D 
burn-in is available to special order. Consult your tocal AMD sales office for price and delivery. 


To order this product, use the order number shown for the product desired and add the suffix “B”. Example: Am27S29DMB for military 
temperature product in dual-in-line package with burn-in as described. This processing meets all of the requirements of MIL-STD-883, 
Class B product. 


Commercial Temperature Range 


Standard AMD Class C commercial temperature range product is burned-in for use in non-military systems to a modified Class B _ 
program. A 160 hour burn-in, to a method meeting the requirements of Method 1015.1, Conditions A and B, is followed by the standard 
Class C electrical test procedures. 


To order this tevel of screening, use the order number shown for the commercial device and add the suffix “B". Example: 
Am27S29DCB. 


3. CLASS S PROCESSING (FORMERLY CLASS A) 


Class S processing is recommended only for applications where replacement is extremely difficult and reliability is imperative. This 
material is only produced to special order. Consult AMD for further details. 


94 


PRODUCT ASSURANCE 
MIL-M-38510 « MIL-STD-883 





The product assurance program at Advanced Micro Devices defines manufacturing flow, establishes standards and controls, and 
confirms the product quality at critical points. Standardization under this program assures that all products meet military and 
government agency specifications for reliable ground applications. Further screening for users desiring flight hardware and other 
higher reliability classes is simplified because starting product meets all initial requirements for high-reliability parts. 


The quality standards and screening methods of this program are equally valuable for commercial parts where equipment must 
perform reliably with minimum field service. 


Two military documents provide the foundation for this program. They are: 


MiL-M-38510 — General Specification for Microcircuits 
MIL-STD-883 — Test Methods and Procedures for Microelectronics 


MIL-M-38510 describes design, processing and assembly workmanship guidelines for mititary and space-grade integrated 
circuits. All circuits manufactured by Advanced Micro Devices for full temperature range (—55°C to + 125°C) operation meet these 
quality requirements of MIL-M-38510. 


MIL-STD-883 defines detail testing and inspection methods for integrated circuits. Three of the methods are quality and processing 
standards directly related to product assurance: 


Test Method 2010 defines the visual inspection of integrated circuits before sealing. By confirming fabrication and assembly 
quality, inspection to this standard assures the user of reliable circuits in long-term field applications. Standard inspection at 
Advanced Micro Devices includes all the requirements of the latest revision of Method 2010, condition B. 


Test Method 5004 defines three reliability classes of parts. All must receive certain basic inspection, preconditioning and 
screening stresses. The classes are: 


Class C — Used where replacement can be readily accomplished. Screening steps are given in the AMD processing flow 
chart. 


Class B — Used where maintenance is difficult or expensive and where reliability is vital. Devices are upgraded from Class 
C to Class B by 160-hour burn-in at 125°C followed by more extensive electrical measurements. All other screening 
requirements are the same. 


Class S — Used where replacement is extremely difficult and reliability is imperative. Class S screening selects extra 
reliability parts by expanded visual and X-ray inspection, further burn-in, and tighter sampling inspection. 


All hermetically sealed integrated circuits (military and commercial) manufactured by Advanced Micro Devices are screened to 
MIL-STD-883, Class C. Molded integrated circuits receive Class C screening except that centrifuge and hermeticity steps are 
omitted. 


Optional extended processing to MIL-STD-883, Ciass B is available for all AMD integrated circuits. Parts procured to this screening 
are marked with a ’—B” following the standard part number, except that linear 100, 200 or 300 series are suffixed “/883B”. 


Test Method 5005 defines qualification and quality conformance procedures. Subgroups, tests and quality levels are 
given for Group A (electrical), Group B (mechanical quality related to the user’s assembly environment), Group C (die 
related tests) and Group D (package related tests). Group A tests are always performed; Group B, C and D may be 
specified by the user. 
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Product Assurance 


MANUFACTURING, SCREENING AND INSPECTION 
FOR 
INTEGRATED CIRCUITS 


All integrated circuits are screened to MIL-STD-883, Method 5004, Class C; quality conformance inspection where 
required is performed to Class B quality levels on either Class B or Class C product. 


All full-temperature-range (—55°C to + 125°C) circuits are manufactured to the workmanship requirements of MIL-M- 
38510. 


The flow chart identifies processing steps as they relate to MIL-STD-883 and MIL-M-38510. 
STANDARD PROCESSING 
CLASS C 
Steps 1 Through 25 


HERMETIC PACKAGE 


MOLDED PACKAGE 
PROCESS PROCESS 


INSPECTION 


Purchased or fabricated starting materials are inspected for conformance 
to specified requirements. Inspection follows written procedures, and 
records are analyzed for supplier quality negotiations. 


WAFER FABRICATION 


Repeated masking, etching and diffusion processes produce finished dice 
in wafer form. 


IN-PROCESS INSPECTION 


Each wafer is inspected prior to irreversible process steps. 


FINISHED WAFER INSPECTION 


Sample wafers from each finished diffusion lot are inspected to confirm 
lot quality before release for test and assembly. 


WAFER ELECTRICAL TEST 


Electrical probe test of every die. A computer-controlled system measures 
Static and dynamic parameters and identifies dice that do not meet 
electrical requirements. 


DIE SEPARATION 


Wafers are separated into individual dice and electrical rejects are removed. 


VISUAL INSPECTION 


Separated dice are inspected and selected at high magnification. 


QUALITY INSPECTION 


Decisions at the 100% inspection are reviewed through periodic random 
sampling, confirming product quality and revealing any need for operator 
retraining. 


DIE ATTACH 
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Product Assurance 


10 


11 


12 


13 


14 


15a 


15b 


16 


17 


18 


19 


20 


QUALITY INSPECTION 


Strength of die attachment, position of die and visual quality of eutectic 
wetting are confirmed periodically by inspecting random samples and 
push-testing the attached dice. 


WIRE BOND 


Hermetic: Aluminum wires, ultrasonic bonding. 
Molded: Gold wires, thermocompression bonding. 


QUALITY INSPECTION 


Weld strength, bond size and position, wire dress and general workmanship 
are confirmed periodically by comparing random samples with assembly 
instructions and quality standards. Bond strength is plotted on statistical 
contro! charts, providing early warning of process drifts. 


INTERNAL VISUAL INSPECTION 


Assembled but unsealed units are individually inspected at low and high 
power. 


QUALITY STANDARDS: 


All devices — MIL-STD-883, Method 2010, Condition B (latest revision). 
Full temperature devices — MIL-M-38510, Para. 3.7 for workmanship (re- 
bonding limits). 

QUALITY INSPECTION 


Decisions at the 100% inspection are reviewed through periodic random 
sampling, providing confirmation of product quality and revealing any 
need for operator retraining. 


FINAL SEAL 


(Hermetic devices) 


ENCAPSULATE 
(Molded Devices) 


HIGH TEMPERATURE STORAGE 
MIL-STD-883, Method 1008, Cond. C: 150°C, 24 hr 


TEMPERATURE CYCLE 
MIL-STD-883, Method 1010, Cond. C: —65°C, +150°C, 10 cycles 


CENTRIFUGE 
MIL-STD-883, Method 2001, Cond. E: 30,000 G 


SEAL (HERMETICITY) TEST 
MIL-STD-883, Method 1014, Cond. A or B: Fine Leak 
MIL-STD-883, Method 1014, Cond. C2: Gross Leak 
ELECTRICAL TEST 


MIL-STD-883, Method 5004, Para. 3.1.12: Static, dynamic, functional 
tests at 25°C or in certain products at the most critical extreme tempera- 
ture to assure accuracy of device selection. 
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Product Assurance 


QUALITY GROUP A ELECTRICAL TEST (TABLE 1) 


MIL-STD-883, Method 5005. See the table below. Quality levels 
as defined for Class B are applied to both Class B and Class C 
parts. Proven correlations supported by periodic reconfirma- 
tion may be used for some parameters. 


MARK, INSPECT, PACK FOR SHIPMENT 


QUALITY INSPECTION, PRE-SHIPMENT 


Confirmation of marking, physical quality, and product identity. 


QUALITY INSPECTION FOR SHIPMENT RELEASE 


Confirmation of product type, count, package. 
Confirmation of completion of all process requirements. 
Confirmation of required documentation. 


SHIP TO CUSTOMER 


This AMD standard product meets screening requirements of 
MIL-STD-883, Class C. 


GROUP A ELECTRICAL TESTS 
From MIL-STD-883, Method 5005, Table | 


Sishgiodie Initial 
e 1) Sample Size 
Subgroup 1 — Static tests at 25°C 45 
Subgroup 2 — Static tests at maximum rated operating temperature 32 
Subgroup 3 — Static tests at minimum rated operating temperature 32 
Subgroup 4 — Dynamic tests at 25°C — Linear devices 45 
Subgroup & — Dynamic tests at maximum rated operating temperature — Linear devices 32 
Subgroup 6 — Dynamic tests at minimum rated operating temperature — Linear devices 32 
Subgroup 7 — Functional tests at 25°C 45 
Subgroup 8 — Functional tests at maximum and minimum rated operating temperatures 22 
Subgroup 9 — Switching tests at 25°C — Digital devices 32 
Subgroup 10 — Switching tests at maximum rated operating temperature — Digital devices (Note 2) 10 


Subgroup 11 — Switching tests at minimum rated operating temperature — Digital devices (Note 2) 10 


1. Sampling plans are based on LTPD tables of MIL-M-38510. The smaller initial sample size, based on zero rejects allowed, has been chosen 


unless otherwise indicated. If necessary, the sample size will be increased once to the quantity corresponding to an acceptance number 
of 2. The minimum reject number in all cases is 3. 


2. These subgroups are usually performed during initial device characterization only. 
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OPTIONAL EXTENDED PROCESSING 
CLASS B 
Steps 101 Through 110 


Advanced Micro Devices offers several extended processing options to meet customer 
high-reliability requirements. These are defined in AMD document 00-003. The flow chart 
below outlines Option B, a 160-hr burn in. Military temperature range devices processed to 
this flow (in the left column) meet the screening requirements of MIL-STD-883, Class B. 


COMMERCIAL RANGE 


MILITARY RANGE 


HERMETIC OR 
HERMETIC PACKAGES MOLDED PACKAGES 


BEGINNING MATERIAL 


Standard product taken after completion of step 20 (electrical test) 


BURN IN 
MIL-STD-883, Method 1015: 160 hr, 125°C, or time-temperature equiva- 
lents as allowed by Method 1015. 

FINAL ELECTRICAL TEST 
MIL-STD-883, Method 5004. 


Military: Testing subgroups as defined for Class B. Static and functional 
at 3 temperatures, dynamic or switching at room temperature. 


Commercial: Repeat step 20. 


QUALITY GROUP A ELECTRICAL SAMPLE (TABLE I) 


MIL-STD-883, Method 5005 and Table I. Quality levels as defined for 
Class B. Temperature correlations may be used on commercial prod- 
ucts. 


QUALITY CONFORMANCE TESTS, GROUPS B, C, AND D 


MIL-STD-883, Method 5005. Sample life and environmental tests if re- 
quired by purchase order. Further information on specifying this is given 
in AMD document 00-003. 


DATA PREPARATION AND REVIEW 


MARK, INSPECT, PACK FOR SHIPMENT 


Standard AMD parts with this burn-in option are marked with “—B”’ after 
the part number, except that linear 100, 200 or 300 series are suffixed 
‘"883B"". 


QUALITY INSPECTION, PRE-SHIPMENT 


Confirmation of marking, physical quality, and product identity. 


QUALITY INSPECTION FOR SHIPMENT RELEASE 


Final review of shipment against order. 





SHIP TO CUSTOMER 


Military temperature range parts meet screening requirements of MIL- 
STD-883, Class B. 
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OTHER OPTIONS 


Document 00-003, “Extended Processing Options”, further defines Option B as well as other 
screening or sampling options available or special order. Available options are fisted here for 


reference. 


Option 


Document 15-010 Rev. E, Jan. 1, 1978 


Description 


Modified Class A screen 
(Similar to Class S screening) 


160-hr operating burn in 


Radiographic inspection (X-ray) 


Scanning Electron Microscope 
(SEM) metal inspection 


Preseal visual inspection to 
MIL-STD-883, Method 2010, 
Cond. A 


Particle impact noise (PIN) 


screen with ultrasonic detection. 


Quality conformance inspection 
(Group B, C and D life and 
environmental! tests) 


100 


Effect 


Provides space-grade product, fol- 
lowing most Class S requirements 
of MIL-STD-883, Method 5004. 


Upgrades a part from Class C 
to Class B. 


Related to Option A. Provides 
limited internal inspection of 
sealed parts. 


Sample inspection of metal 
coverage of die. 


More stringent visual inspection 
of assemblies and die surfaces 
prior to seal. 


Detects loose particles of 
approximately 0.5 mil size or larger, 
which could affect reliability in 
zero-G or high vibration applications. 


Samples from the lot are stressed 
and tested per Method 5005. 

The customer's order must state © 
which groups are required. 

Group B destroys 16 devices; 
Group C, 92 devices; Group D, 
60 devices. 
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Tot: , 
TELEX: 63075 FELEC HX 


Marufacturers 
yore wee cre eee 
1 
Park, Karaas 66252 


Tet (913) 642-105! 
TW 910-749-4077 


Overtard Part 
Park, Kansas 66211 


Assonetes. inc 
Somase Marylend 2 pnd 
; t 
Tel (301) 783-5200 
TWX 710-062-1650 


SA 1 Mameeng Cop 
° 0 Soa N 
46116 


Tet (313) 227-1706 
TWH 8 -t$t8 


364-8020 
TWX. $10-221-1819 
Advanced Micro Devices 
6806 


Neworook Ave 
E. Syracuse, New York 13057 
Tel. (315) 437-7546 
TELEX: 93-7201 


THK 510-665-7572 


(TALY 
tecra Oowces S Al. 
Certro 
Patazzo Vasan 
3rd Floce 


20090 Mitan 2 
Tet: (39) (2) 21 39 020 


teqwood raemesonal, inc 
CPO Boa 4046 
Seas 


Tet. 20-5927 
776-4560) 
TELEX: K25562 LEEWOOO 


2011 Suvemmen 

Tet. (02) 711-872 

(02) 715330 
TELEX 19407 


i 
: 


Netraske 
Tet. (402) 475-4000 
WEW MEXICO 
The Thorson Corpary 
1101 Cardenss. WE 
Sure 109 
. New Mezco 87110 


AD OTQ. 
Tet. (50S) 265-5635 
TWH 910-999-1174 


NEW YORK 

vy avin inc. 

10 Adter Drwe 

Eatt Syracuse, New Yorn 13057 
Tet. (315) 437-2343 
TWH 710-541-1506 


Te 238-0200 
TWX 610-427-9148 


101 


Advenced Micro Devices 
300 New Boston Park 
Wobum, Massachusetts 
Tel (617) 933-1234 
TWX 710-348-1332 


1080t 


Sugwnartetu, T 
Tot. (00) 329-2751 
TELEX 2324064 


Mountain 5 
ie xs 967-6819/25 
TELEX: 345 SAS 


SPAIN 

yes ppp er 

A de Ramon y Cajal. 5 
Madnd-16 

Tel. 459 3 0004/08 
TELEX: 42 207 


7 


te 
TELEX 0085-53081 


We 219, Chung Haiso E Aa 
Sec. 4, taps , 
Tol 752-9911 

TELEX. 21528 AHENTER 


Oofiues-Roct & Co 
663 Merresburg-Cerrervie Road 
Same 202 


Comecvite, Otin 45459 
Tel. ($13) 439-6776 


19441 


Heaghts, 
. Tennessee 37763 
saat soot 


TEXAS 


13777 N Caracal Expressway 
Sente 212 

Catas. Texas 7$243 

Tet (214) 24-6438 


Advences Wicro Oevices 
793 Ekndge Larcing. 9 11N 
Lirttwcum, 21090 
Tet (301) 796-9010 
Advenced 


Leudercate, Flonda 33309 
Tet (305) 771-6510 
TWX: 510-955-9490 
Advenced Micra Devices 
6755 Peacteree indusinal Boulevard 


TELEX 61546 

Mermec, Lid 

Thame Park indusvia E state 
Thame 

Oxon OX9 IRS 

Yoel Trane (054) 421.3146 
TELEX 637508 

Quarndon Electrorscs 


Tet (C332) 16S! 
TELEX 37163 


Menomonee Fats, Wraconamn $3051 
Tel 1414) 445-6682 


he 


U.S. AND CANADIAN STOCKING DISTRIBUTORS 


ALABAMA 

Hamilton/Avnet Electronics 
4812 Commercial Drive 
Huntsville, Alabama 35805 
Tel: (205) 533-1170 


Hall-Mark Electronics 

4739 Commercial Drive 
Huntsville, Alabama 35805 
Tel: (205) 837-8700 


ARIZONA 

Liberty Electronics 
8155 North 24th Avenue 
Phoenix, Arizona 85021 
Tel: (602) 249-2232 


Hamilton/Avnet Electronics 
2615 S. 21st Street 
Phoenix, Arizona 85034 
Tel: (602) 275-7851 
TWX: 910-951-1535 


CALIFORNIA 

Avnet Electronics 

350 McCormick Avenue 

Irvine Industrial Complex 
Costa Mesa, California 92626 
Tel: (714) 754-6084 

TWX: 910-595-1928 


Bell Industries 

1161 N. Fairoaks Avenue 
Sunnyvale, California 94086 
Tel: (408) 734-8570 

TWX: 910-339-9378 


Hamilton Electro Sales 
10912 W. Washington Blvd. 
Culver City, California 90230 
Tel; (213) 558-2100 

(714) 522-8220 
TWX: 910-340-6364 

910-340-7073 

TELEX: 67-36-92 


Hamilton/Avnet Electronics 
1175 Bordeaux 

Sunnyvale, California 94086 
Tel: (408) 743-3300 

TWX: 910-339-9332 


Hamilton/Avnet Electronics 
4545 View Ri Road 

San Diego, California 92123 
Tel: (714) 571-7500 
TELEX: 69-54-15 


Hamilton/Avnet Electronics 
3170 Pullman 

Costa Mesa, California 92626 
Tel: (714) 979-6864 


Liberty Electronics 

9525 Chesapeake Drive 
San Diego, California 92123 
Tel: (714) 565-9171 

TWX: 910-335-1590 


Schweber Electronics 
17811 Gillette 

Irvine, California 92714 
Tel: (213) 537-4320 
TWX: 910-595-1720 


ery Electronics 

124 Maryland Avenue 

El Segundo, California 90545 
Tel: (213) 322-8100 

TWX: 910-348-7140 
910-348-7111 


Arrow Electronics 

720 Palomar Ave. 
Sunnyvale, California 94086 
Tel: (408) 739-3011 

TWX: 910-339-9371 


Wyle Distribution Group/Santa Clara 


3000 Bowers Avenue 

Santa Clara, California 95052 

Tel: (408) 727-2500 

TWX: 910-338-0296 
910-338-0541 


Wyle Distribution Group 
17981 Skypark Circle 
Suite M 

Irvine, California 92713 
Tel: (714) 751-9850 


CANADA 
Hamilton/Avnet Glectronics 
2670 Paulus 


St. Laurent, Quebec, Canada H4S1G2 


Tel: (514) 331-6443 
TWX: 610-421-3731 


Hamilton/Avnet Electronics 
6291-16 Dorman Road 


Mississauga, Ontario, Canada L4V1H2 


Tel: (416) 677-7432 
TWX: 610-492-8867 


Hamilton/Avnet Electronics 

1735 Courtwood Crescent 
Ottawa, Ontario, Canada K2C3J2 
Tel: (613) 226-1700 

TWX: 610-562-1906 


RAE Industrial Electronics, Ltd. 
3455 Gardner Court 

Burnaby, British Columbia 
Canada V5G 4J7 

Tel: (604) 291-8866 

TWX: 610-929-3065 

TLX: 04-356533 


Future Electronics 
5647 Arps Street 
Montre 


al, Quebec, 
Tel: (514) 731-7441 
TWX: 610/421-3251 
05-827789 


Future Electronics 
4800 Dufferin Street 
Downsview, Ontario 
Canada M3H 5S9 
Tel: (416) 663-5563 


Canada H4P2KS 


Future Electronics 

3070 Kingswa 

Vancouver, British Columbia 
Canada V5R 5J7 

Te!: (604) 438-5545 

TWX: 610-922-1668 


Future Electronics 
Baxter Centre 

1050 Baxter Rad, 
Ottawa, Ontario 
Canada K2C 3P2 
Tel: (613) 820-8313 


COLORADO 

Elmar Electronics 

6777 E. 50th Avenue 

Commerce City, Colorado 80022 
Tel: (303) 287-9611 

TWX: 910-936-0770 


Hamilton/Avnet Electronics 
5921 N. Broadway 
Denver, Colorado 80216 
Tel: (303) 534-1212 
TWX: 910-931-0510 


Bell Industries 

8155 W. 48th Avenue 
Weatridge, Colorado 80033 
Tel: (303) 424-1985 

TWX: 910-938-0393 


CONNECTICUT 
Hamilton/Avnet Electronics 

643 Danbury Road 
Georgetown, Connecticut 06829 
Tel: (203) 762-0361 


Schweber Electronics 
Finance Drive 

Commerce Industrial Park 
Danbury, Connecticut 06810 
Tel: (203) 792-3500 


Arrow Electronics 

295 Treadwell Street 
Hamden, Connecticut 06514 
Tel: (203) 248-3801 

TWX: 71 5-0780 


Wilshire Electronics 

2554 State Street 

Hamden, Connecticut 06517 
Tel: (203) 281-1166 

TWX: 710-465-0747 


FLORIDA 

Arrow Electronics 

115 Palm Road N.W. 
Suite 10 

Palm seo Florida 22905 
Tel: (305) 725-1480 


Arrow Electronics 

1001 N.W. 62nd St., Suite 402 
Ft. Lauderdale, Florida 33300 
Tel: (305) 776-7790 


Hall-Mark Electronics 
7233 Lake Ellenor Or. 
Orlando, Florida 32809 
Tel: (305) 855-4020 
TWX: 810-850-0183 


Hall-Mark Electronics 

1302 West McNabb Road 

Ft. Lauderdale, Florida 33309 
Tel: (305) 971-9280 

TWX: 510-956-9720 


Hamilton/Avnet Electronics 
6800 N.W. 20th Ave. 
Ft. Lauderdale, Florida 33309 
Tel: (305) 971-2900 


Hamilton/Avnet Electronics 
3197 Tech Drive North 

St. Petersburg, Florida 33702 
Tel: (813) 57 +3930 


Pioneer/Florida 

6220 S. Orange Blossom Trail 
Suite 412 

Orlando, Florida 32809 

Tel: (305) 859-3600 

TWX: 810-850-0177 


GEORGIA 

Arrow Electronics 

2979 Pacific Drive 
Doraville, Georgia 30071 
Tel: (404) 449-8252 
TWX: 810-757-4213 


Hamilton/Avnet Electronics 
6700 1-85 

Suite 2B 

Norcross, Georgia 30071 
Tel: (404) 448-0800 


ILLINOIS 

Arrow Electronics 

492 Lunt Avenue 
Schaumburg, lilinois 60193 
Tel: (312) 893-9420 


Hall-Mark Electronics 
180 Crossen Avenue 
Elk Grove Village, liliniois 60007 
TEL: (312) 437-8800 
TWX: 910-222-2859 


Hamilton/Avnet Electronics 
3901 North 25th Avenue 
Schiller Park, Illinois 60176 
Tel: (312) 678-6310 

TWX: 910-227-0060 


Hepp betty 
1551 Carmen Drive 
Elk Grove Village, Illinois 60007 
Tel: (312) 437-9680 
TWX: 910-222-1834 


INDIANA 

Pioneer/Indiana 

6408 Castle Place Drive 
Indi lis, Indiana 46250 
Tel: (317) 849-7300 

TWX: 810-260-1794 


KANSAS 

Hall-Mark Electronics 

11870 West 91st Street 
Congleton Industrial Park 
Shawnee Mission, Kansas 66214 
Tel: (913) 888-4747 

TWX: 510-928-1831 


HamittowAvnet tiectronics 
9219 Quivira Road 

Overland Park, Kansas 66215 
Tel: (913) 888-8900 


MARYLAND 

Arrow Electronics 

4801 Benson Avenue 
Baltimore, Maryland 21227 
Tel: (301) 247-5200 


Hall-Mark Electronics 
665 Amberton Drive 
Baltimore, Maryland 21227 
Tel: (301) 796-9300 
TWX: 710-862-1942 


Hamilton/Avnet Electronics 
7235 Standard Drive 
Hanover, Maryland 21076 
Tel: (301) 796-5000 
TWX: 710-862-1861 
TELEX: 8-79-68 


Pioneer/Washington 

9100 Gaither Road 
Gaithersburg, cere? ig 20760 
Tel: (301) 948-0710 

TWX: 710-828-0545 


MASSACHUSETTS 

Arrow Electronics 

96D Commerce Way 

Woburn, Massachusetts 01801 
Tel: (617) 933-8130 

TWX: 510-224-6494 


Hamilton/Avnet Electronics 

50 Tower Office Park 

Woburn, Massachusetts 01801 
Tel: (617) 935-9700 

TWX: 710-393-0382 


Schweber Electronics 

25 ins Road 

Bedford, Massachusetts 01730 
Tel: (617) 275-5100 


Wilshire Electronics 

One Wilshire Road 

Burlington, Massachusetts 01803 
Tel: (617) 272-8200 

TWX: 710-332-6359 


MICHIGAN 

Arrow Electronics 

3921 Varsity Drive 

Ann Arbor, Michigan 48104 
Tel: (313) 971-8220 

TWX: 810-223-6020 


Hamilton/Avnet Electronics 
32487 Schoolcraft 

Livonia, Michigan 48150 
Tel: (313) 522-4700 
TWX: 810-242-8775 


Pioneer/Michigan 

13485 Stamford 

Livonia, Michigan 48150 
Tel: (313) 525-1800 
TWX: 810-242-3271 


MINNESOTA 

Arrow Electronics 

9700 Newton Avenue South 
Bloomington, Minnesota 55431 
Tel: (612) 888-5522 


Hall-Mark Electronics 

9201 Penn Avenue South 
Suite 10 

Bloomington, Minnesota 55431 
Tel: (612) 884-9056 

TWX: 910-576-3187 


Hamilton/Avnet Electronics 
7449 Cahill Rd. 

Edina, Minnesota 55435 
Tel: (612) 941-3801 


MISSOURI 

Hall-Mark Electronics 
13789 Rider Trail 

Earth ow dk Missouri 63045 
Tel: (314) 291-5350 

TWX: 910-760-0671 


Hamitton/Avnet Electronics 
364 Brookes Lane 
Hazelwood, Missouri 63042 
Tel: (314) 731-1144 
TELEX: 44-23-48 


NEW JERSEY 

Arrow Electronics 

Pleasant Valley Road 
Moorestown, New Jersey 08057 
Tel: (609) 235-1900 


Arrow Electronics 

285 Midland Ave. 

Saddle Brook, New Jersey 
Tel: (201) 797-5800 
TWX: 710-988-2206 


Hamitton/Avnet Electronics 
10 Industrial Road 

Fairfield, New Jersey 07006 
Tel: (201) 575-3390 


Hamiiton/Avnet Electronics 

1 Keystone Avenue 

Cherry Hill, New Jersey 08003 
Tel: (609) 424-0100 


Schweber Electronics 

18 Madison Road 

Fairfield, New Jersey 07006 
Tel: (201) 227-7880 

TWX: 710-480-4733 


Wilshire Electronics 

1111 Paulison Avenue 
Clifton, New Jersey 07015 
Tel: (201) 340-1900 
TWX: 710-989-7052 


NEW MEXICO 

Bell Industries 

11728 Linn N.E. 

Albuquerque, pan oe 87123 
Tel: (505) 292-2 

TWX: 910-069.0625 


Hamilton/Avnet Electronics 

2450 Baylor Drive S.E. 
Albuquerque, New Mexico 87119 
Tel: (505) 765-1500 


Electronic Devices Co., Inc 

3301 Juan Tabo N.E. 
Albuquerque, New Mexico 87111 
Tel: (505) 293-1935 


NEW YORK 

Arrow Electronics 

900 Broad Hollow Road 
Farmingdale, New York 11735 
Tel: (516) 694-6800 

TWX: 510-224-6155 


Hamilton/Avnet Electronics 
167 Clay Road 

Rochester, New York 14623 
Tel: (716) 442-7820 


Hamilton/Avnet Electronics 
5 Hub Drive 

Melville, New York 11746 
Tel: (516) 454-6000 
TWX: 510-224-6166 


Hamilton/Avnet Electronics 
6500 Joy Road 

E. Syracuse, New York 13057 
Tel: 1315) 437-2642 

TWX: 710-541-0959 


Summit Distributors, Inc. 
916 Main Street 

Buffalo, NY 14202 

Tel: (716) 884-3450 
TWX: 710-522-1692 


Wilshire Electronics 
110 Parkway South 
Hauppauge 

Long Island, NY 11787 
Tel: (516) 543-5599 


Wilshire Electronics 

1260 Scottsville Road 
Rochester, New York 14623 
Tel: (716) 235-7620 

TWX: 510-253-5226 


Wilshire Electronics 


10 Sees Road 
Endwell, New York 13760 


Tel; (607) 754-1570 
TWX: 510-252-0194 


Schweber Electronics 
veces Tumpike 

geet 6 Now York 11590 
tol Tok: (61 ) 334-7474 

: 510-222-9470 

510-222-3660 


NORTH CAROLINA 

Arrow Electronics 

1377-G South Park Drive 
Kernersville, North Carolina 27284 
Tel: (919) 996-2039 


Hall-Mark Electronics 

1208 Front Street, Building K 
Raleigh, North Carolina 27609 
Tel: (919) 832-4465 

TWX: 510-928-1831 


Hamilton/Avnet Electronics 
2803 Industrial Drive 

Raleigh, North Carolina 27609 
Tel: (919) 829-8030 


OHIO 

Arrow Electronics 
6238 Cochran 
Solon, Ohio 44139 
Tel: (216) 248-3990 


Arrow Electronics 
3100 Plainfield Road 
Kettering, Ohio 45432 
Tel: (513) 253-9176 
TWX: 810-459-1611 


Hamilton/Avnet Electronics 
954 Senate Drive 

Dayton, Ohio 45459 

Tel: (513) 433-0610 
TWX: 810-450-2531 


Hamilton/Avnet 

761 Beta Drive, Suite E 
Cleveland, Ohio 44143 
Tel: (216) 461-1400 


Arrow Electronics 

10 Knollcrest Drive 
Reading, Ohio 45237 
Tel: (513) 761-5432 
TWX: 810-461-2670 


Pioneer/Cleveland 
4800 E. 131st Street 
Cleveland, Ohio 44105 
Tel: (216) 587-3600 
TWX: 810-422-2211 


OKLAHOMA 

Hall-Mark Electronics 
5460 S. 103rd E. Avenue 
Tulsa, Oklahoma 74145 
Tel: (918) 835-8458 
TWX: 910-845-2290 


PENNSYLVANIA 
Hall-Mark Electronics 
458 Pike Road 
Pike Industrial Park 
Huntingdon Valley, 
Pennsylvania 19006 
Tel: (215) 355-7300 
TWX: 510-667-1750 


Schweber Electronics 

101 Rock Road 

Horsham, Panty Warith 19044 
Tel: (215) 441-0600 


Pioneer/Pittsburgh 

560 Alpha Drive 

Pittsburgh, Pennsylvania 15238 
Tel: (412) 782-2300 

TWX: 710-795-3122 


TEXAS 

ty eae oeeeere 
P.O. Bo 

11333 ; Page Mill Road 
Dallas, Texas 75222 
Tel: (214) 234-7300 
TWX: 910-867-4721 


Hall-Mark Electronics 
8000 Westgien 
Houston, Texas 77063 
Tel: (713) 781-6100 
TWX: 910-881-2711 


Hail-Mark Electronics 
10109 McKalla Drive 
Suite F 

Austin, Texas 78758 
Tel: (512) 837-2814 

TWX: 910-874-2010 


Hamilton/Avnet Electronics 
4445 Sigma Road 

Dallas, Texas 75240 

Tel: (214) 661-8661 
TELEX: 73-05-11 


Hamilton/Avnet Electronics 
3939 Ann Arbor Street 
P.O. Box 42802 

Houston, Texas 77042 
Tel: (713) 780-1771 


Hamilton/Avnet Electronics 
10508A Boyer Bivd. 
Austin, Texas 78757 

Tel: (512) 837-8911 


Schweber Electronics 
14177 Proton Road 

Dallas, Texas 75240 
Tel: (214) 661-5010 
TWX: 910-860-5493 


Schweber Electronics 
7420 Harwin Drive 
Houston, Texas 77036 
Tel: (713) 784-3600 


UTAH 

Bell Industries 

3639 W. 2150 South 

Salt Lake City, Utah 84120 
Tel: (801) 972-6969 
TWX: 910-925-5686 


Hamilton/Avnet Electronics 
1585 West 2100 South 
Salt Lake City, Utah 84119 
Tel: (801) 972-2800 

TWX: 910-925-4018 


WASHINGTON 
Hamilton/Avnet Electronics 
14212 N.E. 21st Street 
Bellevue, Washington 98005 
Tel: (206) 746-8750 

TWX: 910-443-2449 


Liberty Electronics 

1750 132nd Avenue N.E. 
Bellevue, Washington 98005 
Tel: (206) 453-8300 

TWX: 910-443-2526 


WISCONSIN 

Arrow Electronics 

434 W. Rawson Avenue 

Oak Creek, Wisconsin 53154 
Tel: (414) 764-6600 

TWX: 910-262-1193 


Hall Mark Electronics 

9657 S. 20th Street 

Oak Creek, Wisconsin 53154 
Tel: (414) 761-3000 


Hamilton/Avnet Electronics 
2975 Moorland Road 

New Berlin, Wisconsin 53151 
Tel: (414) 784-4510 
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